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5-7 aBrycrta 2013 roga B ropoae Jlac-Berac (CIHA) mpouuia MexayHapoaHasi KoHpepeHUHs Mo
Ha3paHueM «Cammut nmo UHTerpatusHoii Buosorum». 3aBenyromuii oraenoM @®yHIaMeHTAIbHBIX
npodyem O6mosioruyecko npoaykrusHoctH MHcTturyTra 0otannkn HAHA axanemux Jxanan Anmnen
MOJIYy4YHJI clenuajibHOe NMPUIJIAIeHHe OT NpelceaaTe/isi OPraHU3allMOHHOI0 KoMHTeTa mpodeccopa
dxo3eda Xonepa. I''1apHOH TeMoil 3TOro0 rpaHAMO3HOI0 CEMHHAPA, HA KOTOPOM NPUHUMAJIM y4acTue
okoJ10 100 uccienoBareeii U3 pa3HbIX CTPaH, ObLI0 YCKOpPeHHe MPUMEHEHHA KOMINBIOTEPHBIX MOIXO0-
0B B OHOJIOTHYECKHX HCCIETOBAHUSIX, 4 TAKKE CHCTEMHBIH (MHTErpaTHBHbBIN) MOAX0[ K peleHuIo
0MO0JIOTHYeCKUX MP00JIeM ¢ UCNOIb30BaHMeM 3HAHUI U3 Pa3IMYHBIX 0TpacJieil HAyKH, MeTO/I0B U TeX-
HoJoruii ananusa. /[xanan AnueB siBJsieTcsl OAHUM M3 MEPBBIX U JaKe NMePBbIM HHUIUATOPOM HHTe-
TPATHBHBIX MOAXOA0B B OmMooruu B Mupe. JlocTH:keHUs B OMOJIOTHYeCKOH Hayke 3a mocjennue 20
JIeT, a TaK/Ke MOAXO0/bl, IPUMEHsieMble B 3TOH 00J1aCTH, IPUIOTOBJICHHbIC BBICOKOKBAJIM(PHIIHPOBAH-
Hble CIeHATHUCTHI ellle pa3 MoJa4YepKUBaeT AaJbHOBUAHOCTh akaneMuka /[ikanana AnueBa, a Takxke
IJIy0OKYI0 3HAYHMMOCTBH YCepAHOW paGoThbl M HANPSKEHHON NAesiITeTbHOCTH HA MYTH OCYLIECTBJICHUS
AaHHOH UM 40 JieT Ha3aa uaeH, CBA3AHHON ¢ MATEMATHYECKO 1 KOMITbIOTePHOIl OHOJI0THel.

Knwuesvie cnosa: UHmezpamueHasl 6140]20214}1, mamemamuvecKkas 6140]1021/1}1, 6u0qu)0pMamm<a, Komnvio-

mepHas buonoaus, genomen

Ha ceromusimHuii 1eHb B TJI00aTU3UPYIOIEMCS
Mupe oco0oe BHHMAaHHE YIENAETCSl YCHUICHHIO
HaY4HO-TEXHHUUYECKOTO MPOrpecca, IpOBEACHHUIO 00-
MEHa MEXIy 3HaHUSAMH M OIBITOM, CO3/1aHHUIO
YCTOMYMBOTO COTPYAHUYECTBA B 3TOW 00JacTH, TIpe-
TBOPEHHIO B JKU3Hb INIOOAJBHBIX HPOEKTOB, CIyXKa-
KX Ha Oyaro yenoBevecTBy. [IpoBoasdTcst Hay4dHbIE
KOH(EepeHIIMH © CeMHHaphl, pa3UYHOrO poja
BCTpEUH, BBICTABKHU, CIy)KaIlIWe JUIl JOBEICHUS /10
o0IecTBa JOCTUTHYTBIX YCIIEXOB, a TaK Xe I
HAXOXKJEHUS COBMECTHBIX BBIXOJIOB M3 CYIIECTBY-
FOIINX TTPOOITEM.

Hayxa eqmnna. CBsi3p HayK APYT C APYTroM 00s-
3aTenbHa. PasnnuHble 00NacTH HAyKH JTOJIKHBI
OBITh TECHO CBs3aHBL. VIMEHHO caMble BeEJHKHE
UACH TOSBJIAIOTCS MPU MHTETPALUU PA3IUYHBIX
obnacTell HayK, caMble KPyIHbIE OTKPBITHS pealiu-
3YIOTCS KaK pe3yJbTaT TaKUX UHTETpaLil.

Ilo3Hanue OKpyXarwllero Mupa - IpoLecc
BECBbMa CJIOKHBIN. J[JI1 HAYYHOTO MO3HAHUS B Lie-
JIOM CTaHOBSTCA Bce Oojiee XapakTepHBIMH KOJIIEK-
TUBHBIE (POpMBI fesTenbHOCTU. B mpouecce mo3Ha-
HUSl €AMHCTBA M MHOIrooOpasusi Bcell HpUpOJb
(oxpyxatomero Mupa) chHOpMHPOBAIOCH MHOXKE-
cTBO IU(PepeHINPOBAHHBIX U CHHTE3HMPOBAaHHBIX
€CTECTBEHHBIX HayK. YCHJICHUE BHHUMAaHMA K IIPO-
OnemMaM MHTErpalvi HAyKd HEH30€KHO B YCIOBH-
X WHTCHCU(UKALWW HAYyYHOH JesTenbHOCTH. B
COBPEMEHHYIO HayKy BCE TIIyO)ke MPOHHMKAIOT Me-
TO/bI, OCHOBAaHHBIE Ha HOBBIX TEXHOJIOTHAX C OJ-

HOW CTOPOHBI, a C IpYrol — HOBBbIE MaTeMaTh4e-
CKHE METOJbI, KOTOPBIE CEPhE3HO MEHSIOT TPEK-
HIOIO METOJIOJIOTHIO HAYYHOTO TIO3HAHUSI.

XXI Bek 1Mo mpaBy Ha3bIBAETCSl BEKOM OMOJIO-
TUH. JTO TMOHATHE CBS3aHO C BEIMKHUMH OTKPBITHS-
MU B OMOJIOTHUYECKON HayKe, UMEIOIIel Tiio0aibHoe
3HAa4YCHUE AJIS1 AMHAMUYHOTO Pa3BUTHsI U OyIyLIero
YeN0BEeYeCTBa, B IIEPBYIO oUepeas B 001acTH MoJie-
KYJSIpHOW OHMOJOTHH, MOJEKYJISIPHONH T€HETHKH,
0MOMH(GOPMATUKH, KOMIBIOTCPHONW OHOJIOTHH, CH-
CTEeMHOW Ouojoruu, OMOTEXHONOTHUS, CHUHTETHYE-
CKOW OHWONOrHu. YCKOpEHHOEe pa3BUTHE HayK O
J)KU3HU BO BTOPOM NOJIOBUHE XX BEKa NPUBEIO K
MHOTOUYHNCIICHHBIM TaWHCTBEHHBIM OTKPBITHSAM B
obnacTn OMOJIOTHYECKON HAYKH: OBLT OTKPBIT TeHe-
TUYECKHUI KOJ, OTpeeNeHbl OCHOBHBIE dTalbl CHH-
Te3a Oeika, BHECEHA SICHOCTh B MOJEKYISIpPHBIC
MEXaHM3MBbl MHOTHX IpPOLECCOB, NMPOTEKAOIUX B
JKUBOM KJIETKE, TPOUYUTAH T€HOM MHOTHMX OpPIaHHU3-
MOB, B TOM 4YHCJ€ U YeJoBeKa, KJIOHUPOBAaHUE OT-
JIENBHBIX OpPraHOB W ILEJIOCTHBIX OpPraHHW3MOB, a
TaKKe B JPYT'MX HaNpaBICHUSIX OBUTH IOTyYCHBI
Ba)KHBIE pe3yibTaThl. [[poHnKas Bce TyOxe B Tail-
HBI KU3HEHHBIX IPOLIECCOB, OMOJIOrMYecKas HaykKa
pPAacKpbIBAE€T M MEXAHMU3M HCIIOJIB30BAHUSI TE€HETH-
yeckod nHMopMarmuu. OcoOeHHO MHTEHCUBHO pas3-
BHBAIOTCSI MOJIEKYJISIPHO-OMOJIOTHUECKUE HCCIIEHO0-
BaHUs, 3aTParuBaoLIUe MPOOIEMbl Pa3MHOXKEHUS,
HACJIEICTBEHHOCTH, CTPOEHHSI U CBOMCTBA BBICOKO-
MOJICKYJISIPHBIX COCJMHEHUH, UX OMOCHHTE3a U 3a-
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KOHOMEPHOCTEH MX BOCHPOM3BEICHMSA (PEHpPOAYyK-
LUKM) B Ipolleccax pocTa, KIETOYHOI'O JAEIEHUs U
pa3Buths. OCHOBHBIMH OOBEKTaAMU MOJIEKYJISIPHO-
OMOJIOTHYECKOTO M3YUYEHUS SIBISIIOTCS TAKXKE TaKHe
BBICOKOMOJIEKYJISIPHBIE OMOIOJIUMEPHI, KaK OCJIKU U
HYKJICMHOBBIE KHUCIOTHl. OTCIOa IPOHUKHOBEHUE
HayKHd B CyOMHKPOCKOITMYECKOE CTPOCHHUE KIIETKH,
KOTOpO€ TPHUHECIIO CaMble HEOXKHIAHHBIE HAXOJIKH,
3aCTaBJIAIONINE PAIUKAIBHO TEPECMOTPETh MHOTHE
paHee CIIOKMBILUECS MPEICTaBICHUS O OMOXMMHU-
YecKux, Onoduznyeckux M (HU3NKO-XMMHUYECKUX
OCHOBax KIIETOYHBIX TporieccoB. (CoBpeMeHHas
OMONOTHs BBILIEAIIN 32 CBOM MpPEAeIbl BIIyOb Mo-
BJIMSJIA HA Ipyrue o0NacTH HAYKH — XUMUIO, HU3H-
Ky, MaTeMaTHKy W KOMIIBIOTEpPHbIE HAyKH, Oblia
3aJ10’keHa OCHOBA MHTETPATUBHBIX MOAXOJI0B U HO-
BBIX O0JlacTeil HayK.

CeromHs W B OyaylieM pa3BUTHE MEIMIIVH-
CKOM, CeNbCKOXO3AWCTBEHHOW U (apMaieBTHue-
CKOM NPOMBIIUIEHHOCTH YX€ HEBO3MOXHO 0€3
OMOMHGOPMATHKH U KOMITBIOTEPHON OMOJIOTHH.

5-7 aBrycta 2013 roma B CIIIA B ropoxe Jlac-
Berac nponuia MexzayHaponHas KOHGEepeHI s oA
Ha3BaHueM «CammuT no HMurerpatuBHoil buoino-
run». [J1aBHOUM TeMol KOH(EPEHIIUU, Ha KOTOPOi
npuHAIU ydactue cBbime 100 uccrnegoBarened u3
CIIA, BemukoOpuranuu, Opanuuu, Kanramsr,
SAnonun, Asctpanuu, IIseiinapuu, Vcnanunu, Ku-
tast, Maauu, [onbim, M3pauns, Komymouu, Hure-
pun, Tynwmca, Cunramypa, TaiiBaus, Amxupa u
AzepOaifkana ObUTO  YCKOpPEHHE IPHUMEHEHUS
KOMITBIOTEPHBIX TIOAXOJOB B OHOJIOTMYECKUX WC-
CJIEeIOBaHMIX, a TaKXe CHCTEMHBIH (MHTErpaTHB-
HBI) TIOJIXO/T K PEMIEHUI0 OMOIOTHIECKIX TIPOoOIeM
C HCIOJb30BAaHUEM 3HAHUM M3 PA3INYHBIX OTpac-
JIedl HayKH, METOAOB M TEXHOJIOrMHM aHanu3a. Ha
KOH(epeHnN ObUIM MPEICTaBICHbl YCTHBIE TOKJIa-
IIbl, CTEHIIOBBIC IIPE3EHTALUU U OOCYKIEHHs IIO-
CIeTHUX JOCTIDKEHHH B 00JacTH WHTETPaTHBHOM
Ouosoruy, B TOM 4Hcie, IPUMEHEHHE HOBOI'O II0-
KOJICHUSI TEXHOJIOTUH AJIsl YTE€HWS W aHalIu3a Io-
cnenosatensHocteld [IHK, ctpykrypa Omonmoruue-
cKkuX 0a3 JaHHBIX U YOPABICHUE UMM, aJTOPUTMBI
U TEXHUUYECKHE CPEICTBA Ul MOJCIUPOBaHUsS OHO-
JIOTHYECKUX CHCTEM, OMOMH(OpMAaTHKa, KOMIIBIO-
TEpHAasl U SBOJIOIMOHHAS OHOJIOTHs, OnoCcUCTEeMHas
WHKCHEPUS, TEKyIllee COCTOSIHUE CO3JaHus OMOJIO-
IMYECKHX CETeH, a TakkKe I'€HOMUKC M CHUCTEMHas
MOJIEKYJIsIpHasi OMosorusl. 3aBeAyIOIIMH OTIEIOM
OyHAaAMEHTaIBHBIX MPOOJIEeM OHOIOTHYECKON TPO-
nyktuBHOCTH MucThTyTa G60Tanmkn HAHA, aka-
nemuk Jxanan AnveB MoJy4ni crienuaibHOe Mpu-
[JIalleHue OT TNPEeJCcenaTeNis OpraHU3allMOHHOIO
komuTeTa npodeccopa Jxo3eda Xomnepa. Ha xoH-
depennun AzepOaiiikaH TPEACTABIT 3aBEAYIO-
mmii  nabopatopueii  buomndopmarukn otaena
OyHIaMEeHTaIbHBIX MPOOJieM OHOJIOTUYECKON TPo-

nyktuBHOCTH WHCTHTyTa OoOoTaHmkn HAHA, nok-
Top Omomormueckux Hayk Wnpxam I[llaxmypanos.
YCTHBIM JOKJaJ, MPEICTaBICHHBIM aKageMUKOM
Hxamamom AmmeBsiMm u Wnpxamom Illaxmypamo-
BbIM «Tpanchep JJHK mexny xmopommactamu, Mu-
TOXOHJIPYSIMHA M SIPOM» OBUT BBICTYIIaH C OOJb-
IITUM HHTEPECOM. 3JIeCh CIEIyeT OTMETHUTh, UTO B
I[EJIOM, CPEJI YICHBIX, UCCIEIYIOINX ATy MpoodIte-
My B Mupe ¢ Hauana 2000 roxa, akagemuk Jlxanan
AnueB U ero YYCHUKH, OMUPAIOIINECS Ha WHTETpa-
TUBHBIN MOAXOJ, HAXOASATCS B NEPBbIX pspax. He
CIIy4aifHO W TO, YTO Ha HAyYHYIO CTaThIO, SBIISIO-
IIYIOCSl pe3yJabTAaTOM IEPBOTO KOMILIEKCHOTO HC-
CJIEZIOBAaHMS B 3TOW 00JIaCTH M OMyOJIMKOBaHHYIO B
IPECTHXKHOM ~ MEXIyHapoaHoM kyprame Plant
Molecular Biology B 2003 romy, perysispHO cChbi-
JIAIOTCS B CTAaThSIX B ATOH 00JIaCTH, HAlEYaTaHHBIX
B MEXIYHAPOJHBIX HAyYHBIX KYpPHAJIAX C BRICOKUM
UMTIaKT-(PaKTOPOM.

[lo Hamiemy MHEHHUIO, OBUIO OBl YMECTHBIM
B3TJIIHYTh Ha TEKYIIEe COCTOSIHHME WU HEAABHIOIO
WCTOPHUIO Pa3BHUTHS COBPEMEHHBIX oOiacTeil 6mo-
JIOTUYECKON Hayku B AsepOalikaHe, CBSI3aHHBIX C
IJIaBHOW MpoOJieMOH M TeMoM, KOTOpPOH ObLia mo-
cBsmeHa koHdepernus B Jlac-Berace. Tak, momxk-
HO OBITh 0000 OTMEYEHO, UTO OJHUM U3 MEPBBIX U
MOKHO JaKe CKa3aTh NMEPBbIM MHUIIMATOPOM HHTE-
TPATUBHBIX MOAXOJIOB B OHMOJIOTHH B MUPE SBIISLICS
akagemMuk Jkaman AmmesB. C Hawana 70-X TozOB
JI.A. AnueBbiM ObIa HadaTa MOJATOTOBKA HAYYHO-
ro KOJUICKTMBAa U3 BBIMYCKHUKOB BY30B MO pa3-
HBIM CHEIHaFHOCTSM, TaKUM Kak OMOJIOTHS, XU-
Musl, (U3MKa, MaTeMaTHKa, arpoXxuMusa. B dacTHO-
CTH, €Ille TOTJa ObLIA MOJI0KEHBI OCHOBBI U B JIaJIb-
HEHIeM OBITH Pa3BUTHI MaTEMaTHICCKasT OMOJIOT TSI
u OunomHpopmaruka B AsepOaiikaHe, XOTS B TOT
nepuoa B AzepOaiiykaHe MHOTHE y4Y€HBIC, HE TI0-
HUMAIOIINE MEPCIEKTUBBI 3TOTO MOAXOMAA, BBICTY-
MIAJIA IPOTUB Hero. B pe3ynberarte, O6maromapst CTHI-
KOBKE€ STUX HAy4YHBIX NHUCLUIUIMH BIEPBHIE CTAJO
BO3MOXHBIM MPUMEHEHUE MATEMaTUYECKUX METO-
JIOB ¥ KOMITHIOTCPHOU TEXHOJIOTHH ISl PEIICHUS
TEOPETHUECKUX U MPAKTHUECKUX BOIPOCOB OMOIIO-
TUU, MEIULUHBI, CEIbCKOTO XO3SICTBA U AHEPreTU-
ku. 40 JieT Ha3aq TpUMEHEHHE MaTeMaTHYCCKUX Me-
TOJIOB ¥ KOMITBIOTEPHON TEXHOJOTHH ISl PEIICHUS
TEOPETHIECKUX U MPAKTUIECKIX BOMPOCOB OHOJIOTHU
U CENbCKOTO XO3SHCTBA OBUIO PEIKUM COOBITHEM,
naxe Ha 3amane u B CIIA npuMeHeHne KOMITBIOTEp-
HOM TEXHOJIOTMM W METOZOB He O0peno KPYITHBIX
MacmtaboB. OJHAKO, OCTHXEHUs] OMOIOTUYECKON
HayKH 3a nocnennue 20 JeT U COBpEMEHHbBIE METO/IBI,
TIPUMEHsIEMbIC B 3TON 00J1acTH, KoH(pepeHIms B Jlac-
Berace, moarBepkmar0T OONBIIOE 3HAYECHHE AabHO-
BUJTHOCTH | ycepaHoi padots! J[.A.AnmeBa mpuoOmm-
3UTENBHO B TeueHue 40 JIeT Ha IMyTH OCYIIECTBICHUS
9TOM WJIEH, U €ro 3aCayrd Ha JAHHBIA MOMEHT HAaxo-



Tyceiinosa 1.M.

| [IM I Esé International Conference on Integrative Biology
roup

Summit, August 5-7, 2013, Las Vegas, USA

DNA transfer between the
chloroplast, mitochondrion
and nucleus

Jalal A. Aliyey, Ilham A. Shahmuradov

Institute of Botany
Azerbaijan National Academy of Sciences

E-mail: ilham@pgenomics.org

[ . P
International Conference on Integrative Biology
HM'BSQ@UIP Summit, August 5-7, 2013, Las Vegas, USA

He started his studies in biology 65 years ago and devoted
more than fifty years of his researches to study
photosynthetic activity as the base of productivity of
agricultural plants, mainly of wheat. The last 35 years, his
research activity cover different fields of modern biology.

In particular, he initiated activities in Computational biology
and Bioinformatics in Azerbaijan 35 years ago.

His former students continue now their studies in USA, UK,

Japan, France, Germany, Australia, Korea, Turkey, Russia.

Professor Jalal Aliyev
Head of Department of Fundamental

Problems of Biological Productivity,
Institute of Botany, Azerbaijan MAS

Pucynoxk 1. Brictymurenne 3aBenyromieii taboparopun 6uonapopmaruku Uuacturyra 6otannkn HAHA, n.6.1. Wnb-
xama IllaxmypanoBa Ha MexayHapomHoW KoH¢pepenmn «Cammur mo MaTterparuBHo# buomornm», Jlac-Berac,

CIHIA, 2013 1.

nsrest iepen riaazamu (Martinez et al.,, Vagin et al.,
2010, Abdulazimova et al., 2010).

CeromHsi ¢ TOPIOCTBIO MOXEM CKa3aTh, 4YTO
cpenu 15 pecriyonuk ObiBiiero Coserckoro Corosa,
nocie Poccuu, tae OnonHpoOpMaTHKA M KOMIIBIO-
TepHasi Ouoyiorusi HamboJiee pa3BUTHI, HA BTOPOM
Mecte wuaer AsepOaimkan. J.A.AnmeB ynemsn
oco0oe BHMMaHHE BOINPOCaM IOATOTOBKH HAaIMO-
HAJIBHBIX KJIPOB, U TOTOTOBJICHHBIE B CBOE BPEMSI
B Unctutyre kpucramiorpagpun AH CCCP, B Un-
CTUTYTE LUTOJOTMK M reHeTuku Cubupckoro OT-
nenennss AH CCCP u 8 HoBocubupckom rocynap-
CTBCHHOM YHHBEpcUTeTe aszepOaiikaHCKue yde-
HBIE JOCTHUITIM OOJBIINX YCIIEXOB B HAallel CTpaHe
u 3a ee npeaenamu (Bemuko6puranus, CLIA, Smo-
uus, [lakucran, Oman, Typuus u T.14.). 31eCh OBUIO
OBl YMECTHBIM J1aTh MH()OPMAIUIO O HECKOJIBKUX
azepOaliPKaHCKUX YUYEHBIX, pabOTaIONIMX B ATOH
o0macTH.

T'apu6 Mypmyaos. B 1985 r. ¢ ommunem
OKOHUWJI (haKyJbTET MPHUKJIATHOW MaTeMaTHKU
AzepOaiimkanckoro (HeIHE bakwmHCKOT0) Tocymap-
CTBEHHOT'O YHHBEPCHUTETa, W 10 HAa3HAYEHHUIO TIO-

CTYIWJI B OTJHEN, KOTOPBIM PYKOBOJWJI aKaJIeMHK
xanan Anues. B 1987 rony oH ObLI OTIPaBIICH B
Wuctutyr Kkpuctamnorpaguu  AKaJeMUH HayK
CCCP pna mnpoxoxneHus craxupoBku. B 1989
roJly MOCTYNHJI B aCHHPAHTYPY MO CHEIUATbHOCTH
«Kpucramnorpapuss u Kpucramnopusuka» B HH-
ctutyTe Kpuctamorpaguu u B 1993 rony 3ammrun
JuccepTanuio Ha TeMy «lIpocTpaHcTBeHHOE CTpoe-
Hue katamasel 1,5A Micrococcus Lysodeicticus».
Jlonrre rozel oH paGoTan B MopkckoM yHHBEpCH-
tere B BenukoOpuranuu. B manHBI Bpems mpo-
(deccop I'. MypiiyioB SABISETCS PYKOBOIUTEIEM
rpymmsl - KomnberotepHoit kpucramiorpaduun  MH-
CTUTyTa MOJEKyJsipHOH Omonorum LleHtpa menu-
uHCKuX uccnenoBanuit (LIMU) B ropone Kemopu-
Joke. LleHTp MeIUIMHCKUX UCCIEA0BaHUN CUUTAET-
CSl OYEHb NPECTHXKHBIM HAay4YHBIM YUPEKACHUEM B
mupe. Cpean ydyeHbIX, pabOTalOmIMX B 3TOM LEH-
Tpe, 14 cranu nmaypeatamu HoOelneBckoW MpeMHUH.
Tak xak ['.Mypuynos sIBIS€TCS PYKOBOJUTEIEM
Tpyniel B TAKOM NPECTHXKHOM MECTE, TOBOPHUT O
MHOTOM H €Il pa3 JOKa3bIBaeT O JaJIbHOBUIHOCTH
[xanana AnueBa Kak y4eHOTO.
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Pucynoxk 2. Joxnan npodeccopa I'apuda Mypirynosa,
pykoBoauTenss rpymnsl KOMOBIOTEPHOH KpHCTALIOrpa-
¢um NuctutyTa MonekymspHoit 6momornn LIMU, Kewm-
Opuk, BennkoOpuranus

Pucynok 3. Jloxman nokropa Acada Canamona,
corpyanuka OObEIMHEHHOTO HHCTHTYTa TCHO-
Mma, Can-@pannncko, CIITA

Cemunap, npoBeaennbiii B baky, 2012 r.

I'maBHoOM Hay4qHOU IEeSITCIILHOCTBIO
I'"MypiyzaoBa sSBISNIOCh NPUMEHEHHE B IKCIIEPH-
MEHTax 0 CTPYKTYPHOH OMOJOTHMH COBPEMEHHBIX
METOAOB TOACYECTOB, MATEMAaTHKH U CTaTUCTUKH, a
TaKKe BBIBEICHHE HAa OCHOBE (DAaKTOB, MOTyYEHHBIX
B XOZI€ ITHUX SKCIEPUMEHTOB, HAJCKHBIX C TOYKH
3peHHsI CTATUCTUKH AaHHBIX. OH 3aHUMaeTcsl cra-
TUCTHYECKMMH METOJlaMM, a TJIaBHBIM 00pazoM
npumenenneM Cratuctuku baiieca k Onomoeky-
JSIPHOMY PEHII€HOCTPYKTYpHOMY aHanu3zy. I'pyn-
na, KOTOpOH OH PYKOBOIMUT, pa3BUBasi COBPEMEH-
HBIE€ METO/Ibl, @ TAK)KE BHEAPSIIOT UX B KOMIIBIOTEP-
HBIX IIporpaMMax. OTH IPOrpaMMbl IIUPOKO IIpU-
MEHSIIOTCSL UCCIIEIOBATENISIMU B 00JIaCTH CTPYKTYP-
HOW OHMOJOTMH U3 BCEro Mupa. JTa MH(pOpMAIMS
xopoiro u3nokerna B Tompson “web of science” -
http://wok.mimas.ac.uk/. T.MypiynoB siBisiercs
aBTOPOM U COABTOPOM CBhIIIEe 60 HAy4HBIX CTaTeH,
HECKOJBbKMX KHMI WU cOOpHMKOB. B neimom, Ha
Hay4Hbl€ CTaTbl U KOMIIBIOTEPHBIE IIPOIPaMMBI
I''Mypmynosa naetrcst cBeime 2000 ccpUlok, a 3T0
BecoMblii BKiaJ B Hayke. Cpemu pabot azepOaii-
JDKQHCKHX YYEHBIX, paOOoTaromMx 3a TIpaHuleH,
HanOoJbIIee KOJINYECTBO CCHUIOK JaHO Ha €ro pa-
601l B TO )¢ Bpems, ['apub Mypiry10B akTHBHO
3aHMMaeTcsi 00ydeHHEM MOJIOJBIX HCCIIeoBaTenel
CTPYKTYpHOH OMOJIOTHH, CTPYKTYpHOW OnonHpop-
MaTHKH M3 Pa3HBIX CTpaH mupa. Hampumep, um
OBUIM OpPraHW30BaHBI Pa3JIMYHbIE KypChl U CEMUHA-
pol B Slnonuu, Uuauu, CILIA, BenukoOputanuu u
JIPYTUX CTpaHax.

C menblo emie OOJBIIEr0 YCKOPEHHS Pa3BHTHS
Hayku B A3sepOaiijpkaHe, a TJIaBHBIM 00pa3oM, Mo-
JIEKYJISIPHOH M MaTeMaTHYeCKOW OMONOTHH U TOJ-
TOTOBKH BEIYIIMX CIICLUAIMCTOB B 3TOM 00JacTH, B
otnene dyHnameHTambHBIX TpoOJieM OHoIOTHYe-
CKOW  TPOAYKTHBHOCTH MHCTHTYTa  OOTaHUKH

HAHA, xananom AnueBbIM Oblia OTKpBITa J1a00-
paropust KoMIbIOTepHOH CTPYKTYpHOW OHOJIOTHH, U
Ha JOJDKHOCTH PYKOBOAWTENs Jaboparopueit Obul
HasHayeH [.MypmynoB. Tem cambiM B AszepOaii-
JKaHe ObLIa TOJIOKEHA OCHOBA HOBOM TPaIHIUN.
Habxam Illaxmypanoes. B 1979 rogy okos-
g QaxkyiabTeT MPHUKIAIHOW MareMaTuku Asep-
0aliPKaHCKOTO TOCYAAapCTBEHHOTO YHUBEPCHUTETA.
B 1979-1981 ronax mpopabdoran B Cekrope dusn-
KO-XMMHYECKON Ouosioruu, rae pykoBOIWI aka-
Jemuk Jxanan Anues, U npouen npakTuky B MH-
CTUTYTE IIUTOJOTHH U TeHeTHKH CHOUpPCKOTo OTHe-
nernus AH CCCP. B 1982-1985 rogax mpomomkui
cBoe o0ydeHue B acnupantype 3toro Mucruryra. B
1987 ¢ yciexom 3amuTui KaHIuaaTcKyto, a B 2005
rofly - JOKTOpPCKylo nucceprauuio. OH sBisieTcs
aBTOPOM CBBILLIE 45 cTaTel, HalleyaTaHHBIX B Ipe-
CTIDKHBIX KypHanax mupa. B 1999 roay B Llentpe
Canrepa (Benuko6puranus), B 2000-2001 romax B
HccnenoBarenbckoM uHcTUTyTe Xemawke — (Smo-
uust), B 2001-2005 romax B Komnemke Royal
Holloway Jlonmomnckoro yaueepcurera, a B 2007-
2010 romax B MucTHTyTe MH()OPMAIIMOHHON TeX-
Honorun COMSATS (ITakuctan) IpoBOAWI Hayd-
Hble uccinenoBanus. B 1989-2000 rogax pykoBoaun
rpymnmnoii MareMaTnyeckoro MoaenupoBanus B H-
ctutryte 6otanuku HAHA. Tlo nHnnmaTuBe akane-
muka [[xananma AnwueBa, B 2000 romy B oTmene
OyHIaMEHTaNBHBIX MPO0JeM OHONOTHYECKOH Mpo-
nyktuBHocTH MHCcTUTyTa 60Tanmkn HAHA, Ha oc-
HOBE Ipymnbl MaTeMaTHYeCKOro MOJETUPOBAHUS,
Obula co3JaHa TepBas U €IMHCTBEHHAs Ha Cero-
THSIIHUHA JeHb jJaboparopust bruomndopmatiku B
AzepOaitmxane, a W.lllaxmypanoB ObpuT Ha3HAYEH
ee pykoBomuteneM. B tedenme 30 ner, korma oH
pyKoBOIMII Tpynmoii MaremMaTH4ecKoro MOJIeNu-
poBanus u nabopatopueii buonnpopmaruku, B co-
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TpynHA4YecTBe ¢ Koyieramu u3 Poccuu, CIIIA, Be-
nukoOputanuu, [lakucrana u Typrun Y. Hlaxmy-
PaznoB MPOBOJIWII U MPOBOIUT IO C€il IEHb HAyYHbIE
WCCIIEIOBAHNSA TI0 CO3/IaHUIO0 KOMIBIOTEPHBIX Me-
TOJOB IS aHAJTU3a OCOOCHHOCTEW PEryIHpPOBaHUS
TPAHCKPHUIIIIUN TE€HOB JyKapHOT, KOMITBIOTEPHOTO
aHaJM3a 3aKOHOMEPHOCTEH ABONIONMU M (DYHKIIHO-
HaJIbHON OpraHW3allii IIETBIX TEHOMOB, MEXaHU3-
MOB PETyJIMPOBAHUS IKCIIPECCUN OTAEITHHBIX TEHOB
W TPYyINI TeHOB. B 3Tux nccnepoBanuax Obul moiy-
YeH IENbIA sl BOKHBIX HAYYHBIX PE3yJIbTaToB,
UMerImnX (QyHIAMEHTAILHOE U IMPAKTUYECKOE
3HaueHue. Tak, Bnepsbie B Mupe B 1980 rony, me-
TOJIOM KOMIIBIOTEPHOTO aHaiu3a ObLI OTKpBIT Lie-
B psii OCOOCHHOCTEH 3BONIONMU U (PYHKIHO-
HaJIbHOM OpraHU3alil MOBTOPSIOMIUXCSI © MO-
OmIbpHBIX TocnenoBatenbHOCTed JIHK demoeue-
CKOTO, )KMBOTHOT'O M PAacCTUTEIHHOTO MPOUCXOXKIE-
HUS ¥ Ha MX OCHOBE OblLia MpeJiosKeHa TUIoTe3a,
YTO TAKOTO THIIA 3JEMEHTHI, COCTABIISIONINE OO0Ib-
IIyI0 9aCcTh T€HOMA 3YKapHOT, 00JIa/1at0T TOTeHIIH-
aJloM peryiupoBaTh TPAHCKPHUIIIUIO I'€HOB, HaXO-
ISIIAXCS TI0 COCENCTBY. B mocmemyromem 3Ta TH-
IoTe3a Hallla CBOE MOATBEPXIACHWE B MHOTOYHC-
JeHHbix onbiTax. Y. [llaxmypagoB coaBTOp LEIOTO
psia KOMITBIOTEPHBIX HPOTPaMM IO BBISBICHHIO
PETYIATOPHBIX OCOOEHHOCTEH TEHOMOB YEIOBEKa,
JKUBOTHBIX W PACTUTENHHBIX OPraHW3MOB. OTH
KOMIBIOTEPHBIE TPOTPaMMBI BXOJSAT B YHCIO Ca-
MBIX TOYHBIX CPEICTB KOMIBIOTEPHOTO aHAJW3a B
3TOM 00JaCTH.

B 2007-2010 rogax, paboTas B KaueCTBEe UHO-
cTpaHHOro npogeccopa B MHcTHTYTE MHDOpMAIH-
onnor texHosiormi COMSATS B Ilakucrane, oH
coznan mepBylo B [lakucrane rpymiy mo OHOMH-
(dbopmaTuKe u MO cei IeHb 3Ta rpymnma ¢ OONbIINM
ycnexoMm (pyHKINOHHUPYET.

Acad CanamoB. Henue corpynnuk Otaena
Oueprun  O6bemuHennoro Mucturyra ['eHOMaA
(uratr Kamudopuus, CIIA), B 1983 rony oxoH4mI
¢dakynbTeT (UMK A3epOalIKaHCKOTO Tocyaap-
CTBEHHOT'O YHHBEPCHUTETa, W 10 HAa3HAYEHHUIO TIO-
cTymui B Tpymry buorexronorun B Cextope Pu-
3UKO-XMMUYECKOl OHMONIOTHH, TIe PYKOBOAWI aKa-
nemuk [Jxanan Anues. Uepes onpenieneHHOE BpeMst
MOATOTOBKY ObLT OTIpaBiieH B ropoa HoBocuOupck
B MHucTuTyT mutonoruu M reHetTukn CHOMpPCKOTro
otnencauss AH CCCP. B 1987-1990 romax cran
acmupaHTOM 3Toro uHCTUTYTa. B 1991 rony 3ammu-
THJI C OOJIPIIIMM YCIIEXOM JHCCEPTALMOHHYIO pado-
Ty Ha TeMy «ODBOJIOIMA BTOPHUYHOH CTPYKTYPHI
TIOOYISPHBIX OENKOBY, MOMYYHII YUCHYIO CTEIICHb
KaHauaaTta Ouosoruueckux Hayk. B 1991-1993
mpopaboTan B TpyNIe MaTeMaTHYECKOTO MOJIEIH-
poBanus B Unctutyte 6oranuku HAHA. B 1993-
1996 roabl oH mpopaboTan B MeIUIIMHCKOM KOJI-
nemke Texas Beylor CIIA, B 1997-1998 rogsr - B

HccnenoBarensckom HHctutyte Xenukce B fmno-
Huu, B 1998-2000 roxs! - B BenukoOpuranuu B
Hentpe Canrepa, B 2000-2002 ronsl - B KOMIIaHUU
buorexnonorun ropoga Can-®OpaHIUCKO MITaTa
Kamugpopuuu CHIA. C 2002 roza u 1o ceit 1eHb OH
pabotaeT B OOBEIUHCHHOM HWHCTHTYT¢ TI'€HOMa
(CIA). A.CanamoB siBIISIETCS aBTOPOM CBBIIIIE 65
Hay4HbIX cTaTeil. Ero craThu nedaTanuch B TAKUX
NPECTHKHBIX JKypHanax, kak “Nature”, “Science” .
OH sBiseTcd €IUHCTBEHHBIM a3epOaifPKaHCKUM
YYEHBIM, KOTOPBIM MpHUHSI ydyacThue B MexayHa-
ponHoM mpoekTe «I'eHoM uenoBekay.

Aryr AknepoBa. BrITyCKHUK OHOJIOTHYECKO-
ro ¢akynprera bBakuHCKOro TOCYIapCTBEHHOTO
yHUBEpCHUTETa, OKoyio 10 JIeT mpoBoauia HaydHEIE
skcepuMeHTel B WMHcTHTyTe OOTaHmku. B 2005
roJly MocJjie MOJy4YeHUs] Hay4YHOW CTENeHW KaHIu-
Jata OMOJIOTMYECKUX HAyK IO CHELHAJIBbHOCTH
«['enetnka», HekoTopoe Bpems mpopadoraia B
Cynranate OMmaH, a Ha CEroJHSILIHUN NE€Hb 3aHU-
MaeT JOJKHOCTh AOLIEHTA B OTAEJIE I'eHETHKH Me-
JTUITMHCKOTO YHUBEPCHUTETa OpIKHUEC B TOpoje
Kaiicepn Typuun. Ee uccnenoBaHusl OXBaThIBAIOT
pasnuyHble 00JMacTH MOJIEKYJISIPHOW OHONIOTMH U
MEIUIUHBl - CTPYKTYpHBIH, (YHKIMOHANBHBIA H
SBOJIOLMOHHBIA T€HOMHUKC y PAaCTCHHUN, U3yYEHUE U
MOJIEKYJISIpHast TUATHOCTHKA T'€HETHYECKHX OCHOB
PaKoBbIX 3a00JICBaHUH.

OTOT CIUCOK MOYKHO €lle J0JIr0 MPOJ0JDKATh.
B nenoM, npusTHO 0co3HaBaTh, YTO HJEs, PEATIO-
JKCHHasi aKaJeMHKOM xamagom  AJHeBBIM
eme B 70-x rogax mHpOLUIOrO BEKa, C YCHEXOM
IPOJIOJDKAETCS, U MOJIOKEHHAsI OCHOBA BCE OOJIbLIE
ykpemnsercs. [loAroToBIEHHBIE CHIEMUAINUCTHI U
MOJIOZIbIE KaJaphl C OTPOMHBIM JKEJTaHHEM MPOJIOJI-
KaroT paboTaTh B JAHHOM 00JACTH.

Ha cerogusimnmit nens J[.A.AnueB u ero yue-
HUK{ COTPYAHHMYAIOT C HMCCIENOBATENsIMU M3 JIpYy-
TUX CTpaH N0 pa3INyYHBIM HampaBieHusM. Hampu-
mep, J.A.AnmueB u Y. [llaxmypanoB OblIIH PyKOBO-
TUTENIMA MeXayHapoaHoro (AsepOaimkan, [la-
KHCTaH U BenukoOpuTaHus) TpaHTOBOTO MPOEKTa
«IIpoMOTOpHast ApXUTEKTypa TE€HOB PACTEHUH W
CPaBHUTEJBHBI KOMITBIOTEPHBIN aHAIU3 YpPOBHSA
skcpeccun» (2008-2010), mommepxkanHoro Ko-
muccueil o Beiciemy O6pazoBanuto [lakucrana.
OTOT NPOEKT MPOBOIWICS COBMECTHO Ipodecco-
pom Hucruryra MHGOOPMALMOHHOW TEXHOJIOTHUH
COMSATS Ilakucrana u npodeccopom Bukropom
ComosbeBriM Kommemka Royal Holloway Jlonmon-
CKOTro yHUBepcuTera BenukoOpuranuu.

Axanemuk J[xanan AllMeB U €ro y4eHUKHU ObI-
JU YIOCTOEHBI IEJIOMY psily Hay4YHBIX TPaHTOB
®onga pasBuTHs Haykm npu lIpesmpente Aszep-
Oaitmxanckor PecriyOnmku. B ux umcne:

e MeXXJIyHapogHoro mpoekta «CraTucTHdecKuit
aHann3 OaHK JTaHHBIX OENKOB: y3HABaHHE, Opra-
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Pucynok 4. MexnyHapoaHast KoHepeHIus u cumnosnyMm «brnonmHbopMaTHKa: TEKYIMHA MPOTpecc M MpaKTHIe-
CKHE IPIMEHEHISI», MOCBsIeHHbIe §0-1eTHOMY f00mero akagemuka [xanana Anmesa, baky, 2008 r.

HU3aIHAd ¥ HUCIOJIb30BaHUE MOBTOPSIOMINXCA 00-
pazoB» (PyKOBOIUTENH - akajeMuk Jxamamn Aju-
€B, co-pykoBoguTens - I.MypiiyzoB u oauH u3
ucnonuutenei - A.Camamos; 2010 r.).

o «CpaBHUTEIBHBIM KOMITBIOTEPHBIH aHAJIA3 IIPO-
MOTOPHOI apXHUTEKTYphl T€HOB YEJIOBEKa M MbI-
iy (pykoBoauTens - . 11laxmypaaos).

B obnacti coBpeMeHHOi1 OHMONOruy, B TOM 4HC-
JIe MOJIEKYJISIPHOM OMOJIOTHH M CTPYKTYPHOM OHOJIO
I'MH, TCHETHKH, OMOXMUMHH, OHOMH(OPMATHKH H B
JIpYrux Bemymux oOyacTel ¢ y4acTHEM MHOTHX H3-
BECTHBIX YYCHBIX MUPA B TEYEHUH TIOCTICTHHUX 5 JIET B
AsepOaiimkane ObLIO IPOBEACHO 3 OOJBIIMX MEXITY-
HApOJHBIX HAYYHBIX MEpONpHATHS. MeXITyHapo.I-
Hasi KOH(EpEeHUUs] U CUMIIO3UYyM, NPOBEICHHAS B
2008 romy B ropoae baky «buoundopmaruka: te-
KYIIUH Tporpecc W MPaKTHYECKHE MPUMEHEHUS»,
nocesmeHHbie  80-TeTHOMY FOOMIIEI0 OCHOBOTIO-
JIO)XKHUKA COBPEMEHHBIX HAaNpaBJeHUi Omoyornye-
CKO# Hayku B AsepOaiimkaHe, akanemuka [[xanana
AnmeBa, ¢ TOUYKH 3pSHHS CO3/IaHUS U Pa3BUTHS MH-
TErpaTUBHONW OMOJOTHH HOCHIIM U CUMBOJHYECKHN
xapaktep. Ha 3ToM MepomnpusiTuu, MNpoIoIIKaro-
HIeMcsl LENTYI0 HEeJeNI0 HapsiAy ¢ MpOCTyIIMBaHUEM
HAyYHBIX JTOKJIAJIOB YUYCHBIX, pa0OTAIONNX B JTOH
o0nacti W TPHOBIBIIMX K3 Pa3HBIX CTpaH, OBLI
MPOBEIEH HAYYHO-TIPAKTUUYECKUI CeMHHAp 1o OHo-
nH(pOpMATHKE TSI MOJOIBIX HCCIEIOBaTeNed u3
Azepbaitmxana, Kuprumsun, Tamxukucrana, Y30e-
kucrtana u [lakucrana.

5-9 mrons 2013 roma B ropone baky Mexmy-
HapoaHast KoH(pepeHnus «POTOCHHTE3 IS IPO-
LBETaHUS», TPOBEJCHHAS MO WHUIMAaTUBe Mex-
JyHapoaHoro obmiectBa mo ®ortocunresy (ISPR)
ObLIa TOCBSIIEHA §5-IIeTHEMY IOOMIICI0 aKaJeMHKa
Jxanana AnueBa U 0XBaThIBaJla BCE aCMEKTHI MPO-
necca GoTOCHHTE3a, B TOM yKcie, OnonHpopmaTu-
Ky U KOMIIBIOTEpHYIO Omojoruro. B padore xoHbe-
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peHIIMM C YCTHBIMH JOKJAJaMH  BBICTYIIIN
I''Mypmynos, W.IlaxmypanoB u A.CamamoB. Ux
BBICTYIUIEHUSI OBUIM BOCIPHHATHI C OOJBIINM WH-
TEpPECOM YJacTHUKaMHU KOH(EpPEHIIH.

Ha ceromusmHuii 1eHb, HA OCHOBE HMHTErpa-
TUBHOTO TMpPUHIMIIA MOAXOJA K peleHuio QyHnaa-
MEHTAJIbHBIX W MPHUKIAIHBIX MPOOJIIeM OHOJOTHH
noa pykoBojcTtBoM J[. A.AnueBa ¢ ycmexom mpo-
JOJDKAIOTCST KOMIUIEKCHBIE HMCCIICIOBAaHUS B DPAIC
Beayluux o0jacTeli COBPEMEHHOH OMOJIOTHH,
BKJIIOYAs! AKCIPECCHUIO, SBOIOIMIO ¥ OPTraHU3AIHIO
OTJENBHBIX TPYMIl TEHOB U LIEJIOT0 F'eéHOMa BBICIINX
pacTeHuid, co3/laHKe HOBBIX METOJIOB aHAIM3a IO
ononnpopmaTHke, orpeJiesieHHe pEHTTreHO-
KPHUCTAIUTMYECKON CTPYKTYPBl MaKPOMOJIEKYI.

Takum 00pa3om, JOCTHXKEHHS B OHOJIOTHYe-
CKOH Hayke 3a mociennue 30 JeT U MeTOIbl, pH-
MEHsIeMbIe B 3TOW O0JIACTH, a TaKXKE BBIIICYIIOMSI-
HyTas koH¢pepenuus B Jlac-Berace (CILA), ycniexu
BBINIIEYKa3aHHBIX a3epOali/PKaHCKUX YUYCHBIX B 00-
nactu OMonH(POPMATUKU M KOMITBIOTEPHOUH OnoI0-
THH €Ille pa3 CBUIACTENBCTBYIOT O JaTbHOBUIHOCTH
W IIeJICHANPaBICHHOW, HANPSHKEHHONM W III0J0-
TBOPHOH JIEATENILHOCTH akajemuka Jlxanana Au-
€Ba IS OCYIIECTBIICHUS WACH, MPEIJIOKESHHON UM
40 et Hazaz.

JIUTEPATYPA

Shahmuradov I.A., Akbarova Y.Yu., Solovyev
V.V., Aliyev J.A. (2003) Abundance of plastid
DNA insertions in nuclear genomes rice and Ara-
bidopsis. Plant Molecular Biology, 52: 923-934.

Abdulazimova A.U., Akbarova Y.Yu., Mustafa-
yev N.Sh., Solocvyev V.V., Shahmuradov I.A.
(2010) Mitochondrial DNA insertions in Ara-
bidopsis genome: is organelle-to-nucleus gene



Tyceiinosa .M.

transfer continued? Proceedings of Azerbaijan emy of Sciences (Biological Sciences), 65(5-6):

National Academy of Sciences (Biological Sci- 168-176.

ences), 65(5-6): 184-194. Martinez D., Grigoriev 1., Salamov A.A. (2010)
Vagin A.A., Long F., Murshudov G.N. (2010) A Annotation of fungal genomes. Proceedings of

redesigned database of three-dimensional protein Azerbaijan National Academy of Sciences (Bio-

structures for reuse in macromolecular crystallog- logical Sciences), 65(5-6): 177-183.

raphy. Proceedings of Azerbaijan National Acad-

Bioloji Tadgigatlarda integrativ Yanasma: Calal 9LIYEV Fenomeni

I.M.Huseynova

AMEA Botanika Institutu

5-7 avqust 2013-cl il tarixindo ABS-in Las Veqas soharindo "Integrativ Biologiya Sammiti" adli beynalxalq
konfrans kecirilmisdir. AMEA Botanika Institutunun Bioloji mohsuldarligin fundamental problemlori
s6basinin mudiri, akademik Colal Oliyev konfransin togkilat komitasinin rahbari, professor Jozef Hoperdan
konfransda istirak etmok Uglin xisusi dovet moktubu almisdir. Azsrbaycanin da niimayondoesi tomsil
olunmagla, 100-o yaxin todqigat¢inin istirak etdiyi bu mohtobor konfransin osas movzusu bioloji
tadgiqatlarda kompiiter yanasmalarinin siiratlondirilmasi vo miixtalif elm sahoalarinds olan biliklordan, analiz
metodlarindan va texnologiyalardan istifads etmokls, bioloji problemlsrin hslline sistemli (inteqrativ)
yanasma olmusdur. Dlnyada biologiya elminds integrativ yanasmalarin ilk togobbiiskarlarindan biri
Vo birincisi Coalal Oliyev olmusdur. Biologiya elminds son 20 ilds alds olunan ugurlar vo bu sahads tatbiq
olunan yanagmalar, hazirlanan yiliksok ixtisasli miitoxassislor akademik Coslal Oliyevin boyiik
uzaqgoranliyini vo onun 40 il bundan avval riyazi biologiya vo kompiiter biologiyasi ilo bagli verdiyi
ideyanin ger¢oklogmasi istiqgamatindo gorgin amayinin va inadkar ¢alismalariin dorin shomiyyatini bir daha
nazora catdirir.

Asar sozlar: integrativ biologiya, riyazi biologiya, bioinformatika, kompiiter biologiyasi, fenomen

Integrative approach in biological researches: Phenomenon of Jalal Aliyev
I.M.Huseynova
Institute of Botany, ANAS

International Conference "Summit on Integrative Biology" was held in Las Vegas (USA) on August 5-7,
2013. Professor Jalal Aliyev, head of the Department of Fundamental Problems of the Biological Productivi-
ty of the Institute of Botany, ANAS received a special invitation letter from Professor Joseph Hoper, the
Chairman of the Organizing Committee. The main theme of this exciting seminar, which was attended by
about 100 scientists from different countries, was to accelerate the application of computer approaches in
biological studies, as well as systemic (integrative) approach to solve biological problems using knowledge
from various fields of science, methods and technologies of analysis. Jalal Aliyev is one of the first and even
the first initiator of integrative approaches in biology in the world. Advances in biological science over the
past 20 years, as well as approaches, used in this area, preparing highly qualified specialists testify the deep
importance of foresight of professor Jalal Aliyev, and his hard work and strenuous activity for the implemen-
tation of the idea, given by him 40 years ago, related to mathematical and computational biology.

Key words: integrative biology, mathematical biology, bioinformatics, computational biology, phenomenon
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AktuBHOCTh U CyOkierounas Jlokanuzauus U3odgopm Cynepokcuaancmyra-
3bl, Hakomiienue I'imuuna beranuna U Manonauanbaeruga Y I'enorunos
IHmenunsl Ipu Toarospemennoii Ilousennoii 3acyxe

HN.M.I'yceiinoBa, /I.P.AnneBa, /I.A.AnueB

Hnemumym 6omanuxku HAHA, baoamoapckoe wocce, 40, baxy AZ1073, Azepbaiioxcan;
E-mail: huseynova-i@botany-az.org

YcToHuMBOCTH pacTeHUil K 3acyxe o0ecne4ynBaeTcsi MHOTOKOMIIOHEHTHON AHTHOKCHIAHTHOWN cucTe-
MO#, BbI3bIBaIOLIEH MepecTPoiikM HAa (PU3MOJIOTHYECKOM, KJETOYHOM U MOJIEKYJSAPHOM ypoBHe. B
JaHHOI padoTe M3y4YeHO BJINSITHME MOYBEHHON 3acyXH HA H3MeHeHHe aKTHBHOCTH U CYOKJIETOYHOM JI0-
KaJau3anuu u30¢opM cynepoKCHAIMCMYTa3bl, YPOBHH MAJIOHOBOTO THAJbIEIrHIa, [JIHIUH 0eTanHa, a
TaKKe coaep:KaHHe O0IIHMX OeJKOB y JBYX KOHTPACTHBIX FeHOTHUNOB TBepaoii mmeHunbl (7Triticum
durum Desf.). O0Hapy:KeHa 3aBHCHMOCTb YPOBHSI AKTMBHOCTH (pepMEHTOB OT FeHOTHMNA MNIIEHUIbI,
NPOAOJIKUTEIHLHOCTH 3aCYXH U 3TANOB Pa3BUTHUS pacTeHuii. Peakuus pacTeHnid NeHUbl HA BOJAHBIM
ae(UUUT NPOSIBJsETCS B HAKOIUIEHUM IIMIMHOeTanHa B JucThAX. IIpu ycujeHun 3acyxu y HeycTOM-
YyHBOro reHoTuna I'aparsliybir-2 B oTin4yMe oT ycroiiumBoro bapakatiu-95, npoucxoanno 3Haum-
TeabHoe Hakomienne MJIA. HatuBHbli 31ekTpodope3 HA MOJHAKPHJIAMHMIHOM reJie MOKAa3aJ HAJH-
yue 9 uzodopm™ cynepoKkCHIIUCMYTA3bl B JUCTHAX MIIEHULBI BO BpeMs 3acyXu. JIMCThbsl MIEeHUIBI CO-
aep:xkat Tpu pasanunbix Tuna COJl (Mn-, Fe-, Cu/Zn-CO/l). Mn-CO/l 6b111 00HAPYKE€H B MUTOXOH-
ApuaIbHBIX ppaknusax, Fe-CO/l - B xuropomiacTHbIx ¢ppaknusax, a Cu/Zn-CO/l noxkanmnsyercs BO Beex
cyOK1eTOYHBbIX Qppakuusax. JJoaroppeMeHHasi IOYBEHHAS 3aCyXa CONPOBOKAAIACH IKCIpeccHeil ypoB-
Heil 3Tux u3opopm. C ucnojib3oBanueM HHruduropuoro anaausa (3MM KCN u 5 MM H,0,) B JucTh-
sIX MieHunbl Hadmoaanocs Tpu uzopopmbl Mn-CO/l, onna uzopopma Fe-COJl u natb uzopopm
Cu/Zn-COJI. YcTaHOBJICHO, YTO B PACTEHUSX NMOJABEPTHYTHIX BOJHOMY CTpeccy B NOBBINICHUE AKTHB-
Hoctu COJl nau6oabmuii Bkjaaa BuocuT Mn-CO/l. BeposiTHO, 0CHOBHASI POJib B T€TOKCHKAIIUM CyIe-
POKCHA paguKaJa BO BpeMs /10JroOBpeMeHHO MOYBEHHOMH 3acyXy NMPUHAJIEKUT 3TOi n3odopme.

Knwouesvie cnosa: 3acyxa, CyNepOKCHIINCMYTa3a, IMEPEKUCHOE OKHCICHHE JIMIUAOB, IIIMIMHOETAuH,
ManoHauanbnerun, Iriticum durum Desf.

Cokpawenusn: COJl — cynepokcungucmyTtasza; [IOJI — nepekucHoe okucinenue maununo; MIA —
MmanmoHmuansAerun; I['b  — rimmumaGeTtamn, PMSF - demmmmermncynsdonmndropun, I[IBII -
NOTUBUHIITUPPONUAOH, [TAAL" — monuakpuiIaMuHbIN Teb.

BBEJIEHUME

W3meHeHune kimMata SBISETCS OAHON M3 BaXK-
HEUIUX MEXIyHapoIHbeIX mpobiaem XXI Beka, Ko-
TOpasi BBIXOJUT 3a PaMKH HAay4HOM MpOOJIEeMBI U
MIPENICTaBIIET COOOH KOMIUIEKCHYIO MEKIUCIIH-
IUIMHAPHYIO0 TPOOJIeMy, OXBATBHIBAIOUIYI0 SKOJIOTH-
YCCKHUEC, DKOHOMHYCCKUEC W COIIMAJIbHBIC AaCIICKThI
ycroiunBoro pa3sutui. OcoOeHHYI0 00ecroKOeH-
HOCTH BBI3BIBAE€T OECIPENEICHTHO BBICOKAs CKO-
pOCTh TII00ANBPHOTO TOTEIUIEHUS, HabmogaeMas B
TE€4YEHUU TMOCIETHUX AECCATUICTUH.

3acyxa — onuH W3 HanOojee BaKHBIX (pakTo-
pOB BHEIIHEW Cpeibl, eUCTBUE KOTOPOIro MPUBO-
JUT K MaJICHUIO YPOKAHHOCTH PACTEHUHN U ITO3TOMY
npobjeMa MOBBIIICHUSI 3aCyXOyCTOMYMBOCTH pac-
TEHUU ABJISIETCA BaOXXHOU 3ajlaueid mepes] COBpeMeH-
HOW HayKH. 3a MOCJIeTHNE HECKOJIBKO JECSITKOB JIET
BO MHOTHX CTpaHax IOCTUTHYTHl 3HAUYUTEILHBIC
YCIEXH T10 TOBBIIIECHUIO 3aCYyX0yCTOHYNBOCTH pac-

12

tenuit (Li et al., 2009). Bmecte ¢ TeM, He BBI3BIBAaET
COMHEHHUSI TO, YTO YCTOMYMBOCTH PAacTeHHH K Ie-
(uuTy BOIBI MOTYT pa3BHUBaTh pa3jMYHBIC MeXa-
HU3MBI, 3((HEKTHBHOCTh KOTOPHIX 3aBHCHT OT KIIH-
maTtuueckux yciosuii (Collins et al., 2008; Tester,
Langridge, 2010; Ashraf, 2010). B cBs3u ¢ rio-
OaMPHBIMU M3MEHEHHSAMH KJIMMAaTa CPeAr KyJIbTyp-
HBIX DAacTeHUl, HaBEpHOE, CcaMoe MPHCTAILHOE
BHUMAaHHE UCCIICJ0BaTENIel MPUBJICKACT MIICHUIIA.
[lmennna - ofHa U3 YacTO BO3JENBIBAEMBIX 3€pHO-
BBIX KYJbTYp B A3epOaiipkane, rie 3acyxa siBiser-
Csl OCHOBHBIM CTPECCOBBIM (DaKTOPOM, OTpaHHYH-
BarolmM ypoxkail 3epHa (Aliyev, 2001, 2012). B
HACTOSIIIee BpeMsl BIUSHIE HapacTalolei MmoYBeH-
HOW 3acyXxd Ha (PH3HOIIOTO-OMOXUMHYECKHE TPO-
Hecchl IMIICHUIBI OCTAaeTCsl MaJOU3y4YeHHBIM. B
CBSI3H C 3THM, OOJIBIION WHTEpEC MPEACTaBIIACT HC-
CIICIOBAaHHE BIUSHHUSA 3aCyXH Ha (QHU3HOJIOro-
OMOXMMHYECKHE MPOLIECCHl Y PACTCHUH MILCHUIBI B
nepros oHToreHe3a. CeJeKIus COPTOB MIISHHUIIBI C



TTOBBINNICHHON YCTOWYHUBOCTBIO K CTPECCOBEIM (hak-
TOpaM OKpy’Karolleil cpefpl — Ba)XXHOE 3BEHO B
CO3/IaHUU HOBBIX BBICOKOTIPOJYKTUBHBIX T'E€HOTH-
moB. B 3TOM miaHe NMEepCHeKTHBHBIMHU SBISIOTCS
OMOTEeXHOJOTHYECKHE  MOJIXOABI,  BKJIIOYAIOLIHNE
UICHTU(DUKAIIAIO U MOJU(PHUKAIIIO TEHOB, KOTOPHIE
KOIMPYIOT 3ammuTHeIe Oenku. HemaBHWe wmccieno-
BaHUS BBIIBIWIIM TOJOKUTEIBFHYIO KOPPEISIHIO
MEXIy CIIOCOOHOCTHIO pACTeHHH HaKalIuBaTh
Oromaccy M MX YPOXXaiHOCTBHIO HE TOJIBKO B YCIIO-
BHSIX HOPMAJIbHONW 00ECTICYCHHOCTH BOJIOM, HO H €€
nedunura (Lafitte et al., 2007). B nociennee Bpe-
Msl OITyOJMKOBAHO MHOTO O030pOB, IOCBSIIECHHBIX
(hM3HOIIOTHYECKM MeXaHU3MaM 3acyXOyCTOHUH-
Boctu (Laffite et al.,, 2007; Fischer, Edmeades,
2010, Tester, Langridge, 2010). Hcxons u3 3Toro,
COBpEMEHHBIE COpPTa MOTYT COYETaTh BBICOKYIO
YPOKaHOCTh B OJArOMpHUATHBIX YCIOBUSAX C 3aCy-
xoycroiunBocThio (Burke et al., 2006; Laffite et
al., 2007). 3naunTenbHBIA BKIAA B (hOPMUPOBAHHUE
YCTOMYHMBOCTU PACTEHUNA K KOMIUIEKCHOMY Jeil-
CTBHIO cTpecc-()akTOpOB BHOCAT HecleUpHISCKHE
samutHeie cuctembl (Komymaes, Kapmen, 2010).
Cpenn HuUX 0co0O€ MECTO 3aHMMAaeT aHTHOKCH-
JAaHTHAs CHCTEeMa pacTeHUU. YuuThiBas GpyHIamMeH-
TaJBHYIO POJb AKTHUBHBIX ()OPM KHCIOpPOJa B OT-
BETHBIX PEaKIUsAX OPraHM3MOB H pPa3HOoOpa3sue
MEXaHN3MOB 3alIUTHBIX peakiuii, B TOCIEeIHUE TO-
Ibl aKTHBHO OOCY’KAArOTCS BOIPOCHI BO3MOXKHOT'O
YIPABJIECHUS YCTOMYMBOCTBIO pacTreHui. Hekoro-
pBie aBTOpHI OOHAPYXHIH Jake MPSIMYIO CBS3b
MEXKIy YPOBHEM WHIYKIIUU aHTHOKCUIAHTHOM CH-
CTEMBI U CTEIICHBIO 3aCyXOYCTOWYMBOCTU PACTEHUI
(Lascano et al., 2001; Helena M. Carvalho, 2008).
[lokazano, 49TO y pa3IMYaAIOMMUXCS MO 3aCyXO-
YCTOHYHMBOCTH COPTOB MIICHHUIBI B (PU3HUOJIOTHYC-
CKA HOPMAJBHBIX YCJOBHAX OTIUYAINCHh AKTHB-
HOCTH acKOpOaTmepoKCHIA3bl, CONEp)KaHUEe Majo-
HOBOTO aJlbJIeTHJIa U Ipyrue moka3aTelld, XapaKre-
pU3yIOIIMe aHTHOKCHIAHTHBIN craryc (MameHKo,
SApomenko, 2012). Ilocne aeicTBrs 3aCyXH 3TH OT-
JIMYuA ycuiuBanuch. [lokazaHo, 4TO y yCTONYUBO-
ro copra mmeHUIbl Elife B yCIOBHSX 3aCyXH YBe-
JMYMBANach AaKTHBHOCTh CYIMEPOKCHAIUCMYTa3bI
(CO[I), ackopbaTnepokcHIa3bl U TIIyTaTHOHPEIYK-
ta3bl (Lascano et al., 2001). B To ke Bpems y He-
ycToiHumnBOoro copra Oasis aKTUBHOCTh aHTHOKCH-
JMAHTHBIX (PEPMEHTOB HE M3MEHSIACH, JINOO CHIXKA-
nack. OcHOBHYIO posb B anmmMuHamn ADK urpaer
cynepokcuucmyrasa (CO/l,; Kd, 1.15.1.1), koto-
pas CHWXaeT KOHIEHTpaUHWIo cyrepokcuna (Meps-
151K, 1989). depMeHT MpUCYyTCTBYET B KJIETKaX pac-
TEHUH TaMm, TJE MPOUCXOAIT OKHCIUTEIHHO-
BOCCTaHOBUTEIILHBIE TIpoIlecCchl. B kieTkax cyrme-
POKCHIIMICMyTa3a TMpeacTaBlieHa TpeMs wu30(hop-
MaMH, KOTOPBIC OTJIMYAIOTCS BXOMISIIUMHU B COCTaB
AKTUBHBIX IIEHTPOB wHoOHamu MeTawioB: Cu/Zn-
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COJl, Mn-CO/] u Fe-CO/l. CpaBHEHHE MaHHBIX O
nmokanm3anuu pasaeix Gopm COJl mokaspIBaeT, 4To
HauOoJyiee M300WIBHOM B KIETKaX PACTEHUH sIBIIs-
ercs m3odopma Cu/Zn-COJ]. Ona oOHapykeHa BO
BCEX BHYTPUKJIETOYHBIX KOMITAPTMEHTAX: IIUTO30JIe
(Herrnandez et al., 1993; Hurst et al., 2002), xuo0-
portactax (Ogawa et al., 1996), MUTOXOHIPUAX
(Kuzniak et al., 2004), nmepokcucomax (Corpas et
al.,, 2001), a taxke B amorutacte (Ogawa et al.,
1996). Mn-CO/] mpuCyTCTBYye€T B MHUTOXOHIPHUIX
(Kuzniak et al., 2004) u mepokcucomax (Palma et
al., 1998), a Fe-COJl — B xsnoporuiacrax (Navari-
Izzo et al., 1998) u nuTomiazme kiryOEHBLKOB HEKO-
Topbix 0000BBIX (Moran et al., 2003). Ograko To4-
Has CyOKJIETOYHAs JIOKAJTU3alus pa3IHYHbIX TUIIOB
n3zodopm COJ] B keTKax 10 cUX MOp M3ydueHa He-
nocraroydo. C yuerom toro, yto CO/l BeIcTymaet
MEepPBOW JIMHHWEH (EepMEHTATHBHOW 3alTUTHOW CH-
CTEeMBI, a €€ CyMMapHasi akTHBHOCTh 00yCIIOBIINBA-
€TCsl BKJIQJIOM Pa3IUYHBIX THIOB M30(hopM, U3yde-
HUE WHIUBUAYaTbHBIX N3MEHEHUH ee aKTHBHOCTH B
YCIIOBUSIX 3aCyXH MPEACTABISAETCS BECbMa BaXKHBIM.

Lenbio paboThl OBLIO MCCIIEAOBAHHUE PO aH-
THOKCUJIAHTHOW CHUCTEMBI B MPOSBICHUN KOHCTUTY-
TUBHOW M WHIYIIMPOBAHHON yCTOWYMBOCTH pacTe-
HUW MIIEHULBI K JOJTOBPEMEHHOW MOYBEHHOW 3a-
cyxe. [l 3TOTO COMOCTaBIsIIN aKTUBHOCT M M30-
(hopMEeHHBIN COCTaB KIIIOUEBOTO (hepMEHTa aHTHpPA-
nukanbHo# 3ammTel - COJl u conepkanne M/IA u
I'b mpu 3acyxe. HMcciaenoBaHus KIETOYHOM KOM-
MapTMEHTAIINHA CYTIEePOKCHIINCMYTa3bl IIPEICTaB-
JISIETCSL BXKHBIM JIs 00Jiee TIIyOOKOTO TTOHMMAHWS
(hM3HO0IIOTO-OMOXUMHUYECKUX MEXaHU3MOB, JICKa-
IIMX B OCHOBE YCTOMYMBOCTH PACTEHUH B YCIOBUIX
cTpecca.

MATEPHAJIBI U METO/bI UCCJIE-
JOBAHMA

PacturensHslii MaTepuaj. B manro# pabote
OBUTH HCIONB30BaHbl JIBA KOHTPACTHBIX T'CHOTHIIA
tBepaou (Triticum durum Desf.) meHnIpI, B3SThIC
u3 ['eHedoHma HAYIHO-MCCIIENOBATENHCKOTO UHCTH-
TyTa 3eMJIeIeNus: 3acCyX0yCTOWUuBbIi renotun ba-
pakaTim-95 ¥ HEyCTOMUYMBLIN K 3acyxe reHotwil I a-
parbutdbIr-2. PacTeHus ObUTH BBIpAIIEHBI B TIOJICBBIX
YCIOBHSAX HOPMAaJIbHOTO BOJOOOECTIEYeHNs H B
ycinoBusix 3acyxu. (OO0€3BOKMBAaHWE JIOCTHTAIOCH
NpEeKpaIleHHEM TOJIMBA, U ONBITHI MPOBOJUINCH BO
BceX (azax OHTOTEHe3a.

Boiaenenue cyOk/jeTouHbix (pakumii. Bee
Ipoueaypsl npoBoaunu npu temneparype 0-4°C.
Brigenenue cyOkmeTOYHBIX (pakiuii MPOBOIAHIN
MeTonoM AudhepeHITHAIBHOTO TEHTPUPYTUPOBaA-
Hus. Cpena BBIJIENEHUS XJOPOIUIACTOB COMEprKaia
0,35 M caxaposy, 5 MM ackopOat HaTpus, 50 MM
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T'yceiinosa u op.

Tpuc-HCI1 6ydep (pH 7,8), 1 MM MgCl,, 5 MM
qutuotrpedTon U 3 MM muctend. sl BBIICICHMS
MHUTOXOHJIPUH HCTIONIB30BAIN CPEAY, CONEPKAILIYIO
0,35 M caxaposy, 0,02 M HEPES 6ydep (pH 8,0),
5 MM D/ITA, 5 MM ackopbar Hatpus, 3 MM 1H-
creun, 5% BCA, 1 mM MgCl,. lluromnazmaruue-
CKyI0 (DpaKIHio MOJTyYalld TMOCTe OCaXICHUS MHU-
TOXOHJIPUA.

Jig momydeHus: OOIIEKJIETOYHOTO 3KCTpaKTa
MIIICHALIBI, JINCThSI PaCTHpANX B Cpene, cojaepika-
meit 1 MM EJITA, 2 MM dermmMeTnicymbQpoHuII-
¢ropuna (PMSF), 1% IIBII, 100 MM Na-
(dhocdarnoro Oydepa (pH 7,8), 0,1% tputon X-100,
3areM (PMIBTPOBAIU M IEHTPU(PYTHPOBAIN B TeYe-
auu 20 muH mpu 15000 g. IToxydeHHBIN cynepHa-
TaHT WCHOJB30BANN IJIsl aHajJM3a aHTHOKCHUAAHT-
HBIX (DEPMEHTOB.

Omnpenenenune aktuBHoctu COJl. AkTHB-
HOCTh cynepokcuaaucmytassl (COJl) ompenemnsiiu
cnektpodoromerpudecku mo meroxy (Beauchamp
and Fridovich,1971). O6myto aktuBHOCTE CO/]
W3MEPSUIH, UCTIONB3Ysl METOJl, OCHOBAHHBIH Ha CIIO-
cobHOoCcTH (hepMeHTa KOHKYpHUpPOBAaTh 3a CYIEPOK-
CUJ/IHbIE aHWOHBI C HUTPOCHHHUM TETPa3oiueM, 00-
pasyrommuecs, B pe3ybTaTe a3poOHOTO B3aMMOIEH-
crBusg HAJIH u ¢penasunmeracynbdara.

Onpenesienne  M30()OPMEHHOT0  COCTABA
CO/l. ns ompenenenus coctaBa uzohopm COJI
NpUMEHSITN  MeToJ| d3nekrpodope3a B 10%-HOM
[TAAT B HemeHaTypUpYIOIIUX YCIOBHSX B TpHUC-
rimnuaoBoM Gydepe (pH 8,3) mpu 4°C, 3 waca npu
crabmisHOM Toke 30 MA. Busyanuzamuio uzodopm
CO/l mposoamnu no merony (Parida et al., 2004).
Hus sroro rens maKyOupoBamu B 100 mm 1,0 M
tpuc-HCl 6ydepe (pH 8,2), comepxkamem 10 mr
HUTpocuHero Terpazonusi, 75 mr 3/ITA-Na u 3 mr
pubodnasunaa B TeueHue 30 MUH B TeMHOTE. 3aTeM
rellb BBIIEPKUBAINA HA CBETY JIO IOSIBICHUS CBET-
JBIX Tooc Ha ¢uoieroBoM done. s cenekTus-
Horo mHrubupoBanus nzopopm CO/] renmu nepexn
BH3yanH3anueld HHKyOHpoBanu B pacTBopax 3 MM
KCN (uarubuposanune Cu/Zn-COJl) u 5 MM H,0,
(uarudupoBanue Fe-COJl u Cu/Zn-CO/l) B Teue-
aun 20 muH (Miszalski et al., 1998).

OmnpeaesieHue coaep:KaHus INIMIMHOeTAMHA.
Conepxanue TIUIMHOETaMHA OMPEIENsIN 10 Me-
tony (Grieve and Grattan, 1983). OnTuueckyo
IUIOTHOCTh OKPAIIeHHOTO pPacTBOpa W3MEpsUId Ha
crniekTpodoToMeTpe MpH JuInHe BOJIHBI 365 HM. Ko-
JAMYecTBO OeTanHa OMpeleIsUIH M0 KaTuOpOBOYHOM
KpUBOH, WUCIONB3ys B KadyecTBE CTaHIapTa KOM-
MepUecKui mpenapat raunuaOeTanHa (Serva, I'ep-
MaHUSA).

Onpenenenne creneHu NEPEeKHCHOI0 OKHC-
JeHus: aunuaoB. MutencusHocts I10J] onenusa-
JIU TI0 COZIEP)KaHUIO COEMHEHHH, pearupyronmx ¢
2-THO0apOUTYpOBOM  KUCIOTOW (B OCHOBHOM
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M/IA), ucrmonp3ysl U aHAII3a TOMOTEHAT, TTPHUTOo-
toenennbid Ha 0,1 M tpuc-HCI Gydepe (pH 7,6)
(Cakmak and Horst, 1991). A6copbuuro cynepHa-
TaHTa u3Mepsiu npu 532 um. Ilpu pacuere koH-
nentpauun MJIA wucnonb3oBanu  KOIQPHUIUEHT
SKCTHHKIUHU 155/(MM cm).

OnpenesieHne KOHIEHTPAIMH CyX0ro Belle-
c¢TBa. MeToJ OCHOBaH Ha BBICYIIMBAaHUM HABECKU
mpoObl 10 TMOCTOSHHOM Macchl, IpU TeMIepaType
103+2°C. Cyxoil ocTaToK B MPOIEHTaX OT MEepBO-
HAyaJIbHOW HABECKH JaeT COAEPIKaHHE CyXHUX Be-
IECTB B ucciaeayemoit mpode. CopepkaHue Cyxoro
BEILIECTBA PACCUUTHIBAIN 11O GopMyJIe:

C (%) = (mcyxoﬁ/mcupoﬁ)'loo

OmnpenesieHue koanyecTBo HenkoB. Konnye-
cTBO OenmkoB ompeaensin mo meroxy (Sedmak and
Grossberg, 1977). [ns moctpoeHHs KaauOpOBOY-
HOW KPHMBOH HMCHONB30BANK OBIYMI CHIBOPOTOUHBIN
aTHOyMUH.

CraTtucrtuuecknii ananum3. B pabGore npen-
CTaBJICHbI JaHHBIE 3-X OMBITOB, IPOBEACHHBIX B 3-
KpaTHON OWMOJIOTHYECKOW IMOBTOPHOCTH. Pacyersl,
HOCTpOEHUE IpaMKOB M UX OIHCAHUE OCYILECTB-
JSUTA ¢ ToMoOIIbIo mpuioxeHnuit Microsoft Office
Word 7 u Excel 7 niis Windows XP.

PE3YJIBTATBHI U OBCYXJIEHUE

ConeprkaHue CyXOro BEIIEeCTBA SBISCTCS BaX-
HEHIINM TOKa3aTeleM OIEHKM KauecTBa pacTH-
TEIBHOr0 MaTepuana. Hammu nanHele noka3aiu, 4To
B YCJIOBHUSAX IPOTPECCUPYIOIIEH TOYBEHHON 3aCyXH
B JIUCTBHSAX TIIICHUIIBI COJIEPIKAHHE CYXOro BeIlle-
cTBa (B MPOIIEHTaX OT CBHIPOH MAaCChl) YBEIHYUIOCH
(Tabmuma 1). MakcuMaiapbHOE COAEpKaHHE CYXOTo
BEIIECTBA B KOHIIE OHTOTCHE3a MOXXHO OOBSICHUTH
YCUJICHHOM TpaHCOUpauueld B YCIIOBHUSX BBICOKOU
TEMIIepaTypbl BO3yXa U HU3KOW BIAXXKHOCTU MOY-
BEI. B TO ke Bpemst OTHOIIIEHHE ChIpas Macca/cyxas
Macca CHU3UIIOCH, YTO SIBIIAETCA IOKa3aTeleM IIo-
BBIIIIEHUS] MHTEHCHBHOCTH BOJHOTO Aedummra (Na-
varri-Izzo et al., 1993).

B Hammx wccrneqoBaHUSAX 3acyxa HHIYIIUPO-
Bajla Pa3HOHAIPABJICHHOE M3MEHEHUE YPOBHS pac-
TBOPHUMBIX OEIKOB BO BHYTPHKJIETOYHBIX KOMITAPT-
MEHTaX JIUCTHEB MIIEHUIIBI 10 CPABHEHHIO C KOH-
tposiem (Tabmuma 2). Y ycToiHunmBOro x crpeccy
copta bapakaTnu-95 BBISIBICHO MOBBIIICHUE CUHTE-
3a OeNKoB, KaK B XJIOPOIUIACTaX, TaK U B MUTOXOH-
IpUax. Y 4yBCTBUTEIBHOTO copTa l'aparsiiusir-2 B
[IUTOIUTa3ME ¥ MUTOXOHJIPHUAX HaOIromgaeTcss WHaK-
THUBAIMs, a B XJOpOIUIacTax ciiabas aKTUBAIU
cuHTe3a Oenka. B KOHIle OHTOreHe3a BOIHBIN
CTpeCC BBI3bIBAJI IUTABHOE MOBBIIIICHUE YPOBHS Oell-
Ka BO BceX (PpakuusX JHCTHEB IO CPaBHEHUIO C
HAYajJoOM BereTaluu. TakuM 00pa3oM, B TMEPHO]



BO3JICUCTBHSI HEOJArONPHUATHBIX (DAKTOPOB CPEIIbI
BHYTPHUKJICTOYHBIC MPOIECChI, B OCOOCHHOCTH CBS-
3aHHBIC CHHTE30M O€JIKOB, (hOPMHUPYIOTCS 3aHOBO.
OTOT TpoIecc y YCTOWYHMBBIX T€HOTHIIOB, B CpaB-
HCHUHN C YYBCTBUTCIIBHBIMHU, IIPOTCKACT Oojee ak-
TUBHO.

Pe3ynbTaTel OMBITOB MOKAa3alii, YTO PACTCHHS
MIIICHALBI UMEIOT Pa3INdHyI0 YCTOWYMBOCTH K HE-
JIOCTATOYHOMY YBJIQKHCHHIO B pa3Hbie (a3bl cBOE-
o pa3BUTHA, HO HEJOCTATOK BIaru Hambolee
CWJIBHO CKa3bIBaeTcsl B Hadaie KosomeHus. Ooes-
BOXXMBaHUE JIMCTHCB MIICHHUIBI COMNPOBOXIACTCA
HaKOIUICHUEM TJIMIMHOCTaMHAa W  MAaJOHOBOTO
quanpaeruaa, ¢Ga3HbIM H3MEHEHHEM aKTHBHOCTH
CYyNnEpoKCUAANCMYTa3bl, 4YTO CBHUIACTCILCTBYCT O
PA3BUTUU OKHUCIUTEIHLHOTO CTpecca.

MaJoHOBBIM IUANBIETH — SBISAETCS OIHUM
U3 BOKHEUIIMX MOKa3zaTeslel yCTOMUUBOCTH pacTe-
HUH K CTpeccy. YCTaHOBIIEHO, YTO IIPU Pa3Iu4HbIX
CTPECCOBBIX BO3/ICUCTBUAX B KIETKAaX pacTEHUI
MIPOUCXOANT TOPMOXKEHHE OHOXMMHYECKHUX TIIPO-
LIECCOB, KOTOPOE COMPOBOXKAACTCSA YCHUIICHUEM IIe-
PEKUCHOTO OKHCIEHHUS JHUIHIO0B W HAKOIUICHUEM
MJA (Shao et al., 2005; Tatar and Gevrek, 2008;
Ashraf et al., 2010). Ilpu cTpecce ypoBeHb HaKOII-
neanss MJIA y pa3HBIX 1O TOJIEPAHTHOCTH TEHOTH-
OB TIICHWIBI pa3Hbiid. [IpoBereHHbIE Hamu WC-
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CIIEIOBAHMA TIOKA3ajJH, YTO B YCIOBHSIX BOJHOTO
neuITa B IMCTHSIX MIIEHUIB! HAOII0AaI0Ch YBe-
nuueHue coxepkaHus MJIA kak y ycToidmBoro,
TaKk ¥ y HEYCTOMYHUBOTO TEHOTHIIA TTI0 CPABHEHHIO C
koHTposieM (Tabmuua 3). Ilpu ycunenun 3acyxu B
JUCTBSAX MUICHUIBI ['aparbuIdbIr-2 MNPOUCXOAMIO
3HauMuTEeNbHOE HakomieHne MJIA nmo cpaBHEHHIO C
HAYaJoOM BETreTallud, TOTAAa KaK y YCTOHYHUBOTO
copra bapakarnu-95 cogepxanne MJIA ymeHsbIan-
Csl, UYTO CBHUJICTENILCTBYET O MEHBIIEM MOBPEXKIar0-
IIeM BIIMSHIH 3aCYyXH.

Kak BuaHO U3 Tabi. 3, y HEyCTOWYHBOTO r'eHO-
TUTNA TIIEHUIBI noBbiieHne ypoBHs [1OJI Gbuto
0oJiee 3HAYMTENLHBIM, YTO MOXKET OBITh CBSI3aHO C
OCOOCHHOCTSIMH CBOMCTB MEMOpPaHHBIX CTPYKTYpP
KJIeTOK pacteHuid. Hauswicuiee conepskanue MJIA
HaOIIoaeTcs y 9yBCTBUTENbHOTO reHotumna ['apa-
TBUTYBIT-2 B (pa3ze MOJIOYHON CIIENOCTH, KaK B KOH-
TpoJje, Tak u npu 3acyxe (7,7 u 8,3 MKMOJB/T CbI-
poii Bec, cooTBeTcTBeHHO). Obpa3yromuiics MJIA
crocobeH B3aMMOJIEHCTBOBATE CO CBOOOIHBIMHU
aMHUHOTpYNIIaMi OeNKOB, KOMITIOHEHTaMHu (ocdo-
JUMH]IOB, HHUIIMUPOBATh TOSBICHHE B MeMOpaHax
sTHIIeHa. Bce BMecTe 3T0 MOXKET MPHUBECTH K U3Me-
HEHHUIO CBOMCTB Kak MeMOpaH B IEJIOM, TaK M HX
OTJICIbHBIX KOMIIOHEHTOB B KJIETKE IMPH CTPECCO-
BBIX Bo3aencTBHAX (Sairam and Saxena, 2000).

Tabéanua 1. Conepxanue cyxoro semecTsa (C %) 1 COOTHOIIEHHE CyXOH U CHIPOIT OMOMACCHI (Meypoii/ Meyxoir) TUCTHEB

MIICHUIIbI B OHTOI'CHE3€ NPpH )1J'II/ITCJ'II)HOI71 IMOYBEHHOM 3acyxe

No Copra mucHuIb: IIBeTeHus MoJ104YHO# CIIENIOCTh Bockoas crienocthb

- C mcmboﬁ/ Meyxoi C mcmboﬁ/ Meyxoii C mcmboﬁ/ Meyxoii
1 Bapaxatnu-95 24,65 4,01 32,76 3,05 34,10 2,93
2 l"aparsurysir-2 34,13 2,92 37,77 2,64 36,03 2,44

Tabauna 2. ComeprkaHue pacTBOPUMBIX O€IKOB (MI/MJ) B Pa3lWYHBIX BHYTPHKJIETOYHBIX KOMIIAPTMEHTAX JIHCTHEB

MIIEHUIIBI B OHTOTCHE3C B YCIOBHUAX IMOYBEHHOM 3aCyxu

Huronnasma Xnopomnact Muroxonapus
I'eHoTHIIBI Craanu pa3BUTHA
KOHTPOJIb crpece KOHTPOJIb cTpecc KOHTPOJIb crpecc

LBerenue 15,00+1,05 14,00+1,07 16,00£1,76 20,00£1,89  28,00+1,96  25,00+1,75
Bapakatnu-95 Monounas crenocts 11,00+0,96 12,50+0,87 10,00+0,88 15,00£1,65 16,00+1,79  17,00£1,83

BockoBas crienocthb 14,00+0,98 19,00+1,33 36,00+2,51 35,00+£2,45  38,00+2,54  39,00+2,73
larareurueir-2 [{BeTeHue 13,00+0,92 11,00+0,89 21,00£1,91 22,00£1,96  15,50«1,11  23,00+1,97

MosouHas crenocTb 12,00+0,91 9,00+0,72 13,00+0,95 13,00+0,97  13,00+0,92  12,00+0,95

BockoBasi criesnoctb 18,00+1,98 18,00+1,96 37,00+2,39 40,00+£2,81  50,00+£2,54  35,00+2,38

Tab6umna 3. J[uHaMruKa HaKOIUICHHS MAJIOHOBOTO AMajbaeruiaa (MKMOJIB/T CHIPOM BEC) B JMCThAX IT'€HOTUIIOB IIICHH-
bl B pa3JIMIHbIX q)a3ax OHTOI'CHE3a B YCJIOBUAX HO'-IBeHHOﬁ 3acyxu

['eHoTHIBI Bapuants! I1BeTenune MoJiouHas crenocTb Bockosas cienoctb
Bapaxatn-95 I 6,30+0,93 5,90+0,27 5,00+0,33

II 7,20+0,81 6,80+0,79 6,00+0,71
TaparsuTaLT-2 I 2,40+0,34 7,70+0,92 5,40+0,46

I 3,40+0,39 8,30+0,97 7,90+0,95

I - konTpoIB, II - 32Ccyxa
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Tabauna 4. /[nHaMrKa HaKOTDICHHS TTUIIMHOETanHa (MT/T CyXO# MacChl) B JINCTHSIX TEHOTUIIOB IIICHHUIIEI B OHTOTe-

HE3€ B YCIIOBHAX [TOYBEHHOH 3aCyXH

I'enoTunsl BapuanTtst IIBeTenue MoJouHast crienocTb BockoBas cnenoctsb
Bapakatin-95 I 1,79+0,26 7,16£1,07 9,05+1,35

II 2,60+0,39 6,69+1,02 27,10+1,89
TaparsurasT-2 I 3,18+0,47 3,91+0,58 8,20+1,12

11 6,10+0,91 7,21£1,09 16,80+1,78

1 - konTpoub, II - 3acyxa

OnHol W3 CTpaTeruil aganTalud PacTCHUH K
Pa3HOOOpPa3HBIM YCIIOBHSM OKPYXKafoLel cpebl
SIBJIIETCS] HAKOIJIEHHE COBMECTHMBIX OCMOJIUTOB —
ocmornpotekTopoB (Chen and Murata, 2002). On-
HUM 13 Hanboee Y3PPEKTUBHBIX OCMOIIPOTEKTOPOB
sisiercst rnunuaoerand (I'B) — yeTBepTHyHOE CO-
eIMHEeHNue aMMOHUs. B Hacrosmee Bpems oOiie-
MIPU3HAHHO, YTO TUIUHOETaNH SBISIETCSA TOTSHIIN-
aNbHBIM OCMOIPOTEKTAHTOM, 3aLIUINAIOLINM pac-
TUTENbHBIC KJIETKH OT 3acyxu U 3aconenus (Chen
and Murata, 2008; Girl, 2011). OcoberHocTH cTpO-
enus I'b mo3BoIIsIIOT eMy B3aMMOJIEMCTBOBATH KaK C
rHAPOQOOHBIMH, TaK U C TUAPO(PUIBHBIMU JOMeE-
HaMU MaKpOMOJIEKyJ] 0e3 HapyIIeHUS KIETOYHBIX
¢ynkuunit (Sakamoto and Murata, 2002). M3BecTHO,
yto I'b 3ammmaer KIeTKU MyTeM MOANCP KaHUS
OCMOTHYECKOTO OanaHca MEXIy BHYTPUKIETOYHOMH
u BHekierouHod cpemoit (Robinson and Jones,
1986; Ma u ap., 2007), ctabunu3anuu 9eTBEPTUYI-
HOM CTPYKTYpBI OEIKOB, TAKUX Kak ()EPMEHTHI aH-
THOKCHUIAHTHOW 3aIIUTH M Ok MeMOpaH, a Tak-
XKe Apyrue QyHKIUOHAIBHBIC €ANHUIIBI, TIOI0OHbIE
kucnopon-seiaessomemy kommiekcy @C 11 (Raja-
sekaran et al., 1997). Mcxonast u3 31010, HAMH OBLIO
u3ydeHo coaepxkanue I'b B TUCThIX MIIEHULBI TpH
HOpPMaJIbHOM BOAOOOECIIeYeHHEe U BOJHOM Jedu-
uute. [Ipu 3TOM Mexay yCTOWYUBBIMU U HEYCTOU-
YUBBIMU T€HOTHUTIAMH TIPOSBISUINCEH Pa3IHdIUs B CO-
neprxanuu rauiuHOeTanna (Tabnmuna 4).

Juarpamma OTpakaeT IUHAMHKY KoJeOaHUi
YpOBHA TIHIMHOETanHA B KJIETKaX IIICHUIBI B Te-
yeHnH OHTOTeHe3a. ColepkaHue TIMIMHOCTanHA B
KJIETKaX BO3pacTaylo U MPEBBIIIANIO MOKA3aTeNH, U3-
MepeHHbIe B HOpMalibHBIX ycroBusax (Tabnwma 4).
IIpu sTom y ycroitunBoro reHotuna yposeHb ['b
OB BBILIE, YEM y HEYCTOHUMBOro. B KoHIIE OHTOTE-
He3a conepxkanne I'b Bospacranmo mpumepno B 10
pa3 y copta bapakatiu-95 u B 2,75 paza y copra ['a-
parsutubir-2. [locne moiaroBpeMeHHONW MOYBEHHON
3aCyXH HAaKOIUICHUE TIMIMHOCTaNHA B JIUCTHIX COP-
ta bapakatim-95 Obuio B 3 pa3za Ooubliie 1Mo cpaBHe-
HUIO C KOHTpoJieM U moduty B 10 pa3 BbIIIE O CpaB-
HEHMIO C HAayaJloM BereTalnyu. JTH JaHHBIE TOBOPAT
0 TOM, YTO PEaKI¥sl PaCTEHUH MIISHUIHI HA BOTHBIN
IeQUIUT MPOSBISETCS B HAKOIUICHUH TIHIHOETa-
VHA B JIUCTBSIX. AKKyMYJIAIUS TIIMIMHOETanHa B OT-
BET Ha Je(UIINT BOJBI SBISETCS OJHOW U3 Hanboee
3(h(EeKTUBHBIX 3aIUTHBIX peaknuii pacreHuit. [Ipu
YCIOBHAX CTpecca TIIMIMHOSTanH MOXKET OJTHOBpE-
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MEHHO BBICTYTIaTh KaK COeIWHEHHUE: a) PETYIHPYIo-
1iee BHYTPUKIIETOYHBII OCMOTHYECKUM MOTEHLMAI;
0) xoHTponupyromniee pH muromamel; B) craduiu-
3Upyloliee CTPYKTypy KIeTo9HbIXx memOpan (Raja-
sekaran et al., 1997; Allakhverdiev et al., 2003). B
TO € BpeMs HAKOIUICHHE TIMIMHOCTAMHA MOXKET
OBITH CIIJICTBHEM pa3HOHAIPABIIEHHBIX MPOIECCOB:
TOBBINICHUST OMOCHHTE32; CHIDKCHHUS JICTPaJIallii;
WU3MEHEHUS TPAHCIIOPTA; Pa3IoKEHUsI 00OTaIICHHBIX
TIIMIIMHOeTanHOM TIpoTenHOB. [lepBbie aBa mporec-
ca BO3MOXHBI B Clydac aKTHBHOTO MeETaboIn3Ma
KJIETOK, aJanTalid K OKPYXKAIOUIUM CTPECCOBBIM
ycnoBusiM. OCHOBBIBASICh HA TOTyYEHHBIX JKCIICPH-
MEHTAIBHBIX ITaHHBIX, MOXXHO MPEAIOIIOKHUTh, YTO
cBepxHakomieHue I'b moBslIIaeT yCTOWYMBOCTH K
BOJIHOMY JC(DUIIUTY pacTeHHUI MINCHUIBI O1aroaaps
peTyJsIMA HOHHOTO TOMEOCTa3a M O00e3BPEKHBa-
Huto ADK. B nuteparype UMErOTCS JaHHBIE O TOM,
YTO B HEKOTOPBIX PACTCHHSX, TAKUX KaK caxapHas
cBekna (Beta vulgaris), mmuHAT (Spinacia oleracea),
stamenb (Hordeum vulgare), mmenuna (Triticum aes-
tivum), u copro (Sorghum bicolor) B OTBeT Ha cTpecc
HakaruuBaercs ['b (Weimberg et al., 1982; Fallon
and Phillips, 1989; McCue and Hanson, 1990;
Rhodes and Hanson, 1993; Yang et al., 2005). Ilpu
3TOM YCTOHYMBBIC TEHOTHUIIBI HAKATUIMBAIOT OOJIbILIE
I'b 1o cpaBHEHUIO C HEYCTOMYHUBBIMU COPTAMU.

OnmHOM W3 CaMBIX TMEPBHIX HECTCIH(PUICCKUX
OTBETHBIX pEaKUUHA KJICTOK Ha a0HMOTHUYCCKUMA
CTpecc, B TOM YHCIIE U Ha JOJTOBPEMEHHYIO 3acy-
Xy, SBIISIETCS] TeHEpaHs aKTUBHBIX (POPM KHCIIOPO-
na. M30eiTouHOE NX 00pa3oBaHUE MOKET TPOUCKO-
JIUTh B MUTOXOHJIPHSIX M XJIOpoIUIacTax (mpu mepe-
HOCE AJIGKTPOHOB MO AJIEKTPOHTPAHCIIOPTHBIM IIe-
5IM), B 9HIOIIA3MaTHYECKOM PETUKYIyMe U B LU~
toriazme. CynepoKCHUITUCMYyTa3a SIBISICTCS OJHUM
U3 KIIFOUYEBBIX KOMITOHEHTOB CHCTEMBI 3aIUTHI Kile-
TOK OT OKHCJIMTEIIFHOTO cTpecca. B mporiecce amar-
TallM¥ PacTeHWH K OKUCIUTENLHOMY CTpeccy ypo-
BeHb conepxkanus COJl MOXeT U3MEHATLCS B 3aBU-
CHUMOCTH OT BUJa PaCTECHUS, CTaJlH €T0 Pa3BUTHS U
CTENEeHU cTpeccopHoro BozzaecTaus (Alscher et al.,
2002; Miszalski et al., 1998). [leduuut mouBeHHOMH
BJIarH, U3MEHSS CKOPOCTh M HAIPaBIIEHHOCTH (hep-
MEHTaTHBHBIX IIPOIECCOB, NMPHBOAUT K KadyeCTBEH-
HBIM M KOJIMYECTBEHHBIM HM3MEHCHHUSAM aKTHUBHOCTH
CO/l B muctesax. Junamuka aktuBHoctr COJl B 11e-
PHO/I OHTOTeHE3a TIpe/ICTaBlIeHa Ha PUCYHKe 1.
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Pucynok 1. M3mernenne aktuBHocTH COJl (em.akTHBHOCTH/MT OeiKa) B MHCThAX ycroiumBoro (bapakarnu-95) u qys-
ctBUTENbHOTO (["aparsurdpir-2) copra NIIEHWIB! MPH EHCTBHN TONTOBPEMEHHOW MOYBEHHOH 3acyxw. I — BBIXOI B
TpyOKy, Il — Havana komomenwus, I11 — konen komomenws, [V — Hagano uBetenus, V — KoHeI BeTeHus, VI — MoiouHas

cnenocth, VII — BockoBas crieaocTh

Cyns nmo puc. 1, B M3MEHEHHMH aKTHBHOCTH
CO/l He BBIBIACTCS ONpPENCIICHHAS KOPPESALMSL.
HaunbGonpmmii ypoBeHb aKTHBHOCTH (DepMEHT UMET B
Hayaje 3acyX, 4YTo, IMO-BUAUMOMY, OOYCIIOBIEHO
HayajloM pa3BHUTHs CTpecca, BBI3BAHHOTO AeHIu-
TOM BOZIbI B IOYBE. AKTHBHOCTH (pepMeHTa CHIKa-
Jlach B KOHIIE I[BETEHUs Kak y ycroiunBoro (bapa-
KaTiIu-95), Tak U y 4yBcTBUTENBHOTO (I"aparsurdbir-
2) copta. B BockoBoii (haze u B ¢aze MOIOUHOH Crie-
JocTH cTUMyIMpoBaiack aktuBHOCTE COJl v 3acy-
XOoycToWynBoro reHotuna bapakatiu-95, Torma kax
aKTUBHOCTH ()epMEHTa y HEyCTOWYMBOIO TCHOTHUIIA
I'aparsideir-2 3HaYUTENBHO IOBBICHIOCH B KOH-
TPOJIHBIX BapHaHTaX U Pe3KO CHU3UIIOCH Y CTPECCO-
BbIX. [lonmydyeHHbIE HAMHM JaHHBIE COTJIACYIOTCS C
HMCIOLIMMHUCS JIMTEPAaTYpPHBIMU JaHHBIMH. B mure-
patype UMEIOTCS JaHHbIE O TOM, YTO TPH BOJHOM
nedunmte (Iturbe-Ormaetxe et al., 1998), coneBom
ctpecce (Santos et al., 2001) u B ycnoBusix 3acyxu
(Zhang et al., 1994) nponCXOANT CHMKCHHUE aKTHB-
Hoctu CO/JI.

AnHanu3 u30(pepMEHTHBIX Mpoduiel Cynepok-
CHIUIUMYTa3bl B JIUCTBSIX, PA3IMYAIOIINXCS IO 3acy-
XOYCTOHYMBOCTH T€HOTUIIOB MIICHHUIIBI, OCYIECTB-
JIeH MyTeM HaTUBHOTO 3nekTpodope3a Ha 10%-HoM
[MAAT (Puc.2). [lpu snekrpodopeTnieckoM pasze-
JIEHUM MHOKECTBEHHBIX MOJIEKYIIPHBIX (hopm COJ]
He HaOJroNany BHUAMMBIX Ka4eCTBEHHBIX pa3IMuuid
(HaMuusT JOTIOJIHUTENBHBIX WM OTCYTCTBHS OIpe-
JIEJICHHBIX TT0JIOC Ha 3JIeKTpodoperpaMme) 1Mo cpas-
HEHHIO KOHTPOJIEM.

[Tpu atom Mn-CO/] 6bu1a npencraBieHa Tpemst
nojgocamu, Fe-COJl omHOiT TOHKOH IIOJOCOM M
Cu/Zn-CO/Jl Obuta mpejcTaBlieHa IIUPOKOW IMOJIO-
coil. DPPEKT «pa3MBITOro» MATHA HA 3UMOTPaMMax
OOBIYHO CO3Jal0T M30(EPMEHTHI, 30HBl KOTOPHIX B

reJie pachoyIoKeHbl OueHb Onn3ko. B Hamem ciaydae
Takoi 3PQEeKT co3maBalii TP U JiBa OJIM3KO pacro-
noxeHHslx modopm Cu/Zn-COJI. Cnemyer otme-
TUTh, YTO MHOXKECTBeHHOCTh u3opopm Cu/Zn-COJ]
SIBIIICTCS OTIMYUTEIBHON YepTON KIIETOK pacTeHHUI
(bapanenko, 2006).

[TockonbKy B JIMCTBSIX IMIICHUIBI TMPUCYT-
CTBYIOT HecKoJIbKo n3opopm COJl, BHOCAIIMX pa3-
JUYHBIA BKIIaJ B OOIIYH0 aKTHBHOCTH (pepMeHTa,
OBIIO Ba)KHO OIEHUTH BKIIAI KaKIOi M30(OpMBI B
O0IIyI0 aKTUBHOCTH (PepMEHTA MPH ACUCTBHU I10Y-
BEHHOW 3acyxd. Pe3ynpraThl, MOMy4YeHHBIE C TIO-
MOIIIbI0 HATHUBHOTO 3JiekTpodopes3a (Puc. 2), mos-
BOJISIFOT TIPENIOI0KHTE, YTO B PACTCHUSX MOJBEPT-
HYTBIX BOJHOMY CTpPECCY, B TOBBIIICHUE aKTHBHO-
ctu COJ] BHocuT HamOombiuii Bkaag Mn-COJ,
KOTOPBII MPUCYTCTBYET B MUTOXOHIPUSIX. BeposT-
HO, OCHOBHAsl pOJib B JIETOKCHKAIMU CYIEPOKCHU]
pajvdkana — TPUHAUICKUT  3TOH  u3odopme
(Kliebenstein et al., 1998). beuto moka3aHo 1peoo-
namnanue uszopopm Mn-COJl, a aktuBHOCTH Fe-
COJl nzodopmbl, KOTOpasi MPUCYTCTBYET B XJIOPO-
IJIacTax, OIleHHWBalach He Ooiiee yeM B 1-5% ot
obmert axktmBHOCTH COJI, 4TO 3HAYUTEILHO 3a-
TPYIHSIO €€ BU3YAIbHYIO MACHTHU(HUKAIMIO. B 1m-
TO30JIe W IUIAaCTHAaX, rae Jokammsyercs Cu/Zn—
CO/l, pa3BuTHE OKHCIUTEIHHOTO CTpecca, BEI3BAH-
HOTO 3acyXod, MPOMCXOAUT B HE3HAYUTEIHbHOU
creniern. OO0 ymenbiienuu aktuBHocTH CO/l 1 u3-
MEHEHHH e€ M30()epMEHTHOTO COCTaBa IpPH CTpec-
COBBIX BO3JICHCTBUSAX COOOIIANIOCH M B JINTEPAType
(Smirnoft, 1993; Gallego et al., 1996). Bo3amoxHo,
3TO0 0OyCIIOBIIEHO WHTHOWPOBAaHUEM AaKTHBHOCTH
Cu/Zn-COJl, mpucyTCTBYIOLICH NPaKTHYECKH BO
BCEX KOMIApTMEHTaxX KIIeTKH, oA BiausaueM H,O,
(Bowler et al., 1992; Bapanenko, 2006).
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Pucynok 2. Vnenrudukanus pa3imaHbIX H30OpM CYNEPOKCHAIUCMYTa3bl B KJIETOYHON KOMITAPTMEHTE JINCTHEB MILICHU-
bl B YCJIOBHSIX TIOYBEHHOM 3acyxu: A — IiUTOIUIa3Ma, b — xmoporutact, C — MEUTOXOHAPHS. a — OB, O — 3acyxa; 1- bapa-
Kam - 95, 2 — [aparsurasir - 2. Onekrpodopes 0611 ipoBezieH B 10%-HoMm [TAAT B Tpuc-rimmuaoBoM Oydepe (pH 8,3),
mipu 4°C, 3 gaca npu cradmwipHOM ToKe 30 MA. KommmaecTBo HaHECEHHOTO OelTka COCTAaBIIIO 45 MKT Ha JOPOXKKY TeJIA.
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Pucynok 3. MaruburopHslit ananus nzopepmentHoro crektpa CO/l mMcTheB MIIEHHULBI B YCIOBUSX TOYBEHHON 3aCyXH.
a—nonuB, 0 — 3acyxa; 1- bapakatim - 95, 2 — "aparsuusir -2. A — o01ekeToYHbIi 9KeTpakT, b — B mpucyrcreue KCN, C
— B mpucytctBue HyO,. Dnekrpodopes 6wt ipoBencH B 10%-Hom [TAAT B Tprc-riuiHoBoM Oydepe (pH 8,3), mpu 4°C,
3 gaca nipu ctabmisHOM Toke 30 MA. KonmdyecTBO HAHECEHHOTO OEJKa COCTABIISLIO 45 MKT Ha IOPOXKKY Telsl.

Takum oOpa3om, B CTpecc-HHIYIHPYEMOe I10-
BeIlieHUe o6Omiel aktuBHOocTH COJl HAMOOMBIIHI
BKiIax BHOocuT Mn-CO/l. Panee ObI10 MOKa3aHO, UTO
CHJIFHOE YBEJIMYEeHHE KaK MHUTOXOHAPHAIBHOM, TaK
U nepexcucoMHoit uzopopm Mn-COJ] unmynupyer-
Cs B PACTUTENBbHBIX TKaHAX B YCIOBHAX CTpecca
(Racchi et al., 2001). Takum 00pa3om, MOKHO TIpeI-
MIOJIOXKHTh, YTO BBISBJICHHAS HAMH B UCCIIEIOBAHHBIX
oOpasnax Beicokask akTUBHOCTE Mn-CO/l sBiseTcs
CJIEZICTBUEM 3aIUTHl PACTEHUH OT OKUCIUTEIHLHOTO
CTpecca B YCIIOBHAX ITOYBEHHOM 3aCyXH.

Iockonbky m3ohopmer COJl oTnmyarotcs pas-
HOW yCTOWYMBOCTBIO K MHTHOUTOpaM, ONpeaeeHre
thna m30(popM OBLIIO TIPOBEACHO C ITOMOIILIO MHTH-
OWTOPHOTO aHajM3a, KOTOPBIM TMOKa3all, 4TO B pac-
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TEHUSX HIICHUIBI CONEPKAThCA TPU TUIA U30(OpPM
OJTHOTO M3 KITIOYEBBIX aHTHOKCHUAAHTHBIX (epMeH-
TOB CymepokcuamucMyTasel: Mn-, Fe-, Cu/Zn-
conepxkarue CO/L. (Puc. 3A).

B nmpucyrcreue 3 MM KCN Habmonanoch moi-
Hoe uHrubuposanue aktuBHocTH Cu/Zn-COJl (Puc.
3B). O6paboTka remneil IepeKUchi0 BOIOPO/a, HHAK-
tuupytomeit Cu/Zn-COJ] u Fe-COJl, mokazaina,
YTO BBICOKOMOJICKYJISIpHBIE W30()OPMBI TpENCTaB-
NS0T coboit m303H3UMBI Mn-COJl, KoTophIie coxpa-
HSIOT BBICOKYIO aKTHBHOCTHb BO BpeMs 3acyxu (Puc.
3C). Tak kak gaHHbIE H30QOPMBI HE UHTHOHPYIOTCS
UAaHUIOM KajHs M IEPEKHUChIO BOIOpOXAa, ObLIO
CIIeJIaHO IPEIONOKeHNE 00 X MPUHAJICKHOCTH K
Mn-conepsxanium uzodopmam (Streller et al., 1994).



Takum 00pa3oM, B pacTEHHSIX MOABEPTHYTHIX
BOJIHOMY CTpeccy, B MoBbIIIeHHe akTUBHOCTH CO/]
BHOcUT HambOompumid Bkinagx Mn-COJl. BepostHo,
OCHOBHASI POJIb B ICTOKCUKAIIUU CYIIEPOKCH] Paiy-
KaJla BO BpEMsl IOJITOBPEMEHHONW MOYBEHHOH 3acy-
XM IPUHAJIEKHUT 3TOH n30Qopme.

O0600mas monydeHHbIE PE3YNbTaThl, CIEAYeT
OTMETHUTb, YTO pacTeHusd copta bapakarnu-95, Be-
POSITHO, UMEIOT OoJiee IPPEKTUBHYIO CHCTEMY aH-
THOKCHAAHTHOH 3aIUTHI, TOMOTAOLIYI0 UM IIPOTH-
BOCTOSITh OKUCIIUTEIIEHOMY CTpecCy.

Takum 00pa3oM, (HyHKIIMOHAIBHOE COCTOSHHE
CYNEepPOKCHIANCMYTa3bl, a TAaKKE YPOBHU MaJlOHO-
BOTO AMANbJETHAA U TIMLUHOETanHa MOTYTh CTaTh
BaXXHBIM MHCTPYMEHTOM JIJIsI OTIpeieNIeHHs 3acyXO0-
YCTOHYMBOCTH F€HOTHUIIOB MIIIEHHUIIBI.
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Davamh Torpaq Quraqhgi Zamam Bugda Genotiplorinds Superoksiddismutaza Fermentinin
Aktivliyi Va Izoformalarimin Hiiceyrada Lokalizasiyasi, Qlisinbetain Vo Malondialdehidinin Sintezi

i.M.Hiiseynova, D.R.9liyeva, C.0.9liyev
AMEA Botanika Institutu

Bitkilerin quraqliga davamlilig1 fizioloji, hiiceyra vo molekulyar saviyyslords dayisikliya sabab olan ¢oxsayl
anntioksidant  sistemlori hesabmma tomin olunur. Torpaq quraqhiginin bugda yarpaqlarinda
superoksiddismutaza fermentinin aktivliyine vo hiiceyrodo lokalizasiyasina, malondialdehidinin,
glisinbetainin miqdarina va hiiceyronin iimumi ziilal torkibins tesiri Oyranilmisdir. Miiayyen olunmusdur ki,
fermentin aktivliyi bugdanin sortundan, quraqligin davametms miiddstindon vo yarpaqglarin inkisaf
morholosindon asilidir. Bugda bitkisi su ¢atismazligina yarpaqlarda glisinbetainin yigilmas ilo cavab verir.
Quraqliq giiclondikdo davamsiz Qaraqilgiq genotipinds davamli Borakotli-95-don farqli olaraq MDA-nin
ohomiyyatli daracads y1gilmast bag verir. Nativ PAAG metodunun kémayi ils quragliga moruz qalmis bugda
yarpaqlarinda SOD-un 9 izoenzimi askarlanmisdir. Gostorilmisdir ki, bugda bitkisindo SOD-un hor iig¢
izoformast (Mn-, Fe-, Cu/Zn-SOD) faaliyyst giistorirr Mn-SOD mitoxondri fraksiyasinda, Fe-SOD
xloroplastda, Cu/Zn-SOD iss biitiin hiiceyrs fraksiyalarindada miisahide olunmusdur. Uzunmiiddstli quraqliq
bu izoformalarin ekspressiyasinin doyismosi ilo miisayiot olunur. Inhibitor analizinin naticalori (3MM KCN u
5 MM H,0,) bugdada Mn-SOD-un 3, Fe-SOD-un 1, Cu/Zn-SOD-un iso 5 izoformasinin oldugunu tosdiq
etmisdir. Miioyyon olunmusdur ki, su stresino moruz qalmis bitkilordo superoksid radikallarinin
detoksifikasiyasinda asas rol Mn-SOD-a maxsusdur.

Acar sozlor: quraqliq, superoksiddismutaza, lipidlorin peroksidlasmasi, qlisinbetain, malondialdehidi, Triticum
durum Desf.
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Activity And Subsellular Localization Of Isoforms Of Superoxide Dismutase, Accumulation Of Gly-
cine Betaine And Malondialdehyde In Wheat Genotypes Subjected To Continuous Soil Drought

I.M. Huseynova, D.R. Aliyeva, J.A. Aliyev
Institute of Botany, ANAS

Drought resistance is provided by multicomponent antioxidant system, causing rearrangements at the physio-
logical, cellular and molecular levels. Experiments with two durum (7riticum durum Desf.) wheat genotypes
with contrasting drought tolerance were carried out to study the effect of soil drought on changes in activities
and subcellular localization of isoforms of superoxide dismutase, levels of malondoaldehyde, glycine betaine
and total protein content. The level of the enzyme activity appeared to depend on the wheat genotypes, duration
of drought and stages of the plant growth. Wheat responds to water deficit through accumulation of glycine beta-
ine in leaves. Significant accumulation of MDA occurred in the sensitive variety Gragylchig-2 contrary to the tol-
erant Barakatli-95 under severe stress conditions. Native polyacrylamide gel electrophoresis (PAGE) revealed
the presence of 9 isoforms of superoxide dismutase in wheat leaves during drought. Wheat leaves contain
three different types of SODs (Mn-, Fe-, Cu/Zn-SOD) Mn-SOD was found in the mitochondrial fractions,
Fe-SOD in the chloroplast fraction and Cu/Zn-SOD is localized in all subcellular fractions. The long-term
drought was accompanied by the expression of the levels of these isoforms. Three isoforms of Mn-SOD, one
isoform of Fe-SOD and five of Cu/Zn-SOD were observed in wheat leaves using 3mM KCN and 5 mM
H,0, as selective inhibitors. Mn-SOD was established to make the most contribution to increase of SOD ac-
tivity. It seems that this isoform plays a major role in the scavenging of superoxide radicals during a long-
term drought.

Key words: drought, superoxide dismutase, lipid peroxidation, glycine betaine, malondialdehyde, Triticum
durum Desf.
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Functional Genomics And Forward And Reverse Genetics Approaches
For Identification Of Important QTLs In Plants

S.M. Zakhrabekova®, S. Gough®, L.Lundh®, M.Hansson"

“Carlsberg Laboratory, 1799 Copenhagen V, Denmark

"Department of Cell and Molecular Biology, Gothenburg University, Box 462, 405 30 Gothenburg, Sweden;

E-mail: zakhrabekova@yahoo.se

The main goal of functional genomics is to understand how the organism’s genotype is expressed as its
phenotype. Since mutations can interfere with cellular processes, induced mutations are key probes for

understanding gene function.

Key words: functional genomics, forward genetics, reverse genetics, QTL

Forward and reverse genetics approaches are
used to determine the function of genes.

While forward genetics refers to the
identification and characterization of the gene that
is responsible for the mutant phenotype, the goal of
reverse genetics is to examine the effect of induced
mutationor altered expression of a particular gene
and to understand the gene function (Ahringer,
2006) (Fig. 1).

The aim of this article is to review the methods
and approaches of reverse and forward genetics, as
well as to review online tools and progress in this
field of genetic studies.

Reverse Genetics
Gene silencing and homologous recombination

are two commonly used approaches used for
targeted gene mutation, in contrast to non-targeted

disruptions of genes achieved by transposon
mediated and chemical mutagenesis. (fig.2) For
such a model plant as Arabidopsis, T-DNA
insertion mutants have been produced and are
available for researchers(Krysan et al., 1999). It
should be noted that transpositions are not
completely random(Krysan et al., 2002) and thus
mutation of all genes is not guaranteed. However
the mutants are a valuable research tools for
understanding the function of the gene. The
required T-DNA insertion mutant can usually be
ordered and detailed phenotypic analysis
performed.

Below we present an overview of two novel
approaches of reverse genetics: 1) targeted gene
silencing by RNA interference and 2) TILLING
(Targeting Induced Local Lesions in Genomes) - a
recently developed reverse genetics technique.

forward versus reverse genetics

forward genetics

natural variations or
induced mutations

. 2

select phenotype

$

identify gene and
its function

reverse genetics

sequence of the gene is
known, but the function of
the gene is unknown

¥

induced mutations or altered
expression in the gene

¥

discover the function of a
gene by analyzing the
phenotypic effects

Figurel. The difference between forward and reverse genetic techniques is the

starting point: the phenotype or the gene
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Approaches of reverse genetics

¥

targeted gene
alteration

/N

gene silencing by

RNA interference

AT A

homologous

recomhination
recompination

-

non-targeted
disruptions of genes

rhaminal
tansposon | TRER
mediated fillin 9
mutagenesis 9

approach

Figure 2. Approaches of reverse genetics

Targeted gene silencing

Gene silencing by RNA interference (RNAI) is
one of the most exciting breakthrough of the past
decade in functional genomics and promises to be a
very useful instrument for therapeutic gene
silencing.

The phenomenon of RNAi was first
discovered during experiments associated with
changes in pigmentation in the petunia plants.
Introducing extra copies of a pigment biosynthesis
gene did not increase the color intensity in the
flower as was expected, but the flowers became less
colorful than the wild flowers (de Lange et al.,
1995; Hannon, 2002; Bushman, 2003; Foubister,
2003). The term RNAi was first introduced after
Andrew Fire and Craig C. Mello discovered that
injection of dsRNA into the nematode worm
Caenorhabditis eleganscause the specific silencing
of genes highly homologous to the supplied
sequence (Fire et al., 1998; Elbashir et al., 2001).

Double-stranded RNA (dsRNA) triggers the
RNAi process and can be endogenous or
exogenously introduced into the cells(Shuey et al.,
2002).The basis of the RNAI process, production of
the functionally similar endogenously produced
siRNAs, is quite similar in many organisms and the
enzymes required for this process show high inter
species homology (Hamilton and Baulcombe, 1999;
Paddison et al., 2002). Processing of dsRNA
precursors into small interfering RNAs (siRNAs) is
mediated by special dsRNA-specific RNase-III-
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type endonucleases, known as Dicer. This results in
formation of 21-25 nucleotide double stranded
RNA duplexes with symmetric 2-3 nucleotide 3’
overhangs, which are called small interfering RN-
siRNA.The siRNAs are afterwards incorporated
into the RNA-induced silencing complex (RISC),
where an RNA helicase unwinds the inactive
double-stranded siRNA, converting it to an active
single-stranded form (Nykanen et al., 2001;
Hannon, 2002; Plasterk, 2002). Nevertheless only
one strand, known as the guide strand is stabilized
in RISC complex, while the passenger siRNA
strand is degraded. (Gregory RI., et al., 2005). An
active RISC complex uses the guide siRNA to find
and destroy the complementary sequence of
mRNA, causing in turn gene silencing (Bushman F,
2003: 49, Nykédnen A., et al., 2001).

In plants in contrast to other organisms
miRNA  have perfect or near perfect
complementarity to their targets(Axtell et al.,
2011). Thus plant siRNAs are easily designed.

TILLING (Targeting Induced Local Lesions in
Genomes)

Generation of mutated lines by transposons, T-
DNA or RNA interference is technically difficult in
some organisms.The difficulty comes due to the
lack of an efficient transformation system and due
to the large genome for some organisms like barley
(Bennett and Smith, 1976; Ahringer, 2006;
Chawade et al., 2010). One way to increase
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variation in the breeding process would be to use
radiation or chemical mutagens such as EMS (ethyl
methanesulfonate). The mutagenic substance EMS
preferentially alkylates guanine bases. The resulting
0O-6-¢thyl guanine paired with cytosine is misread
by the DNA-replicating polymerase which insertsa
thymine residue instead of a cytosine residue. This
results in G-C base-pairs (bps) being mutated to A-
T (Hoffmann, 1980). Mutations in coding regions
can be silent, missense or nonsense and mutations
in non-coding promoter or intron regions can
resultin up- or down-regulation of transcription
(Rose and Beliakoff, 2000). TILLING (Targeting
Induced Local Lesions in Genomes) is a recently
developed reverse genetics technique, based on the
use of a mismatch-specific endonuclease (Cell),
which finds mutations in a target gene containing
aheteroduplex formation (Henikoff et al., 2004;
Gilchrist et al., 2006; Chawade et al., 2010). If the
mutation frequency is high and the population size
large enough, mutated alleles of most, if not all,
genes will be present in the population. The
technique involves PCR amplification of the target
gene using fluorescently labeled primers, formation
of DNA heteroduplex between wild type and
mutant alleles (PCR products, corresponding to the
mutant and wild type alleles are heated and then
slowly cooled), followed by endonuclease digestion
specifically cleaving at the site of an EMS induced
mismatch. The sizes of the amplicon cleavage
fragments are often analyzed by a Li-COR
(McCallum CM, 2000 ) or MALDI-TOF (Matrix-
assisted laser desorption/ionization-time-of-flight
mass spectrometer) (Chawade et al., 2010) system.
It is possible to apply TILLING to genetically
complicated crops, such as wheat for example
(Slade et al., 2005).

One of the greatest benefits of the TILLING
approach is that it does not involve genetic
manipulations, that results in Genetically Modified
Organisms (GMO), which are not legal for
agricultural applications in many countries.

Forward genetics

The aim of forward genetics is to determine
the genetic basis of observed phenotypic variation.
To generate random mutations in an organism,
various approaches are exploited for example X-
rays, ultraviolet irradiation and chemical treatment.
These gene disruptions are followed by selection of
aberrant phenotypes, associated with various traits,
such as high-yield, early maturity, lodging
resistance, disease resistance, drought tolerance,
cold tolerance, toxic metal resistance, etc. After
mutants are identified, they need to be classified.
The aim is to gather mutants into complementation

groups by using allelism tests. Such groups of
multiple independent mutant alleles can efficiently
be used to validate a candidate gene.

One example of such collection is the
Scandinavian barley mutant collection. The
generation of this collection has started in 1928 by
the Swedish geneticists Hermann Nilsson-Ehle and
Ake Gustafsson. In the mid 1930-ies, the first
viable mutations were observed and notable among
them arehigh-yielding, early maturity, dense spike,
tillering capacity, straw-stiffness, seed-size and
mutants  useful for understanding  basic
agronomically  important  traits such  as
photosynthetic capacity and protective outer barrier
formation(Lundqvist, 2005).In this way the barley
mutants became very important for breeding-
improved varieties and for subsequent genetic
studies.

Genetic mapping

The goal of genetic mapping is to identify the
locus of the gene responsible for the trait of
interest. The first step in all mapping studies is to
find markers that are linked with the trait. Physical
linkage will lead to co-inheritance of markers,
while recombination events will break these
associations. The next steps are to develop
appropriate mapping populations; screen parents for
marker polymorphism and genotype mapping
population. Afterwards a linkage analysis is
performed to find out recombination frequencies
between markers which in turn lead to the fine
mapping of the location of the gene of interest.

If the genome of the plant of interest is not
fully sequenced, the synteny between physical and
genetic maps of closely related plants, with
sequenced genome enables the assessment of the
gene content at the fine mapped locus. The
following databases and their online genome
browsers and blast search capabilities are essential
for these syntenic studies:

e NCBIL:http://www.ncbi.nlm.nih.gov

e Phytozome: comparative genomics of

plants. http://www.phytozome.net/

e PlantGDB: plant genome database:

http://mips.helmholtz-

muenchen.de/plant/genomes.jsp

Expression analyses with microarray

DNA microarray is one of the most efficient
methods for gene expression analysis (Gregory et
al., 2008; Morohashi et al., 2009;Park et al., 2004;
Petersen et al., 2005; Schena et al., 1995;Zhu et al.,
2012). It was further shown that microarray is a
very promising technology for identification of
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genes in  transcription  deficient — mutants
(Zakhrabekova S, 2002; Zakhrabekova et al.,
2007). The approach of using phenotypically
similar mutants minimizes the number of candidate
genes for sequencing, due to the reduction of genes
which are secondarily affected by the mutation.
Both ¢cDNA and Affymetrix microarray platforms
are able to successfully pinpoint the gene which is
down- or up-regulated due to induced or naturally
occurred mutation events.

It was also shown that nonsense-mediated
mRNA decay in barley mutants expands the
number of mutants that can be used for gene
identification by the microarray approach(Gadjieva
et al., 2004).

Useful data base for gene expression studies;

e PLEXdb (Plant Expression Database) is a

unified gene expression resource for plants and

plant pathogens: http://www.plexdb.org/

e Planet is a gene expression database for the

plants: Dbarley, rice, wheat, Arabidopsis,

Medicago, poplar and soybean based on

Affymetrix ~ contigs:  http://aranet.mpimp-

golm.mpg.de/

Different microarrays technologies:

o Affymetrix:

http://www.affymetrix.com/estore/

o Agilent:

http://www.genomics.agilent.com/GenericB.as

px?PageType=Custom&SubPageType=Custo
mé&PagelD=2011

Candidate gene approach

This approach is appropriate for plants where
mutant collections, represented by multiple
independent mutant alleles are available.

The major difficulty with this approach is that
in order to choose a potential candidate gene for the
mutation, researchers must already have an
understanding of the mechanisms underlying the
phenotypic disorder. Very good “educated guesses”
can be done if a study of similar mutants has been
performed in another related plant and the
corresponding  orthologous gene has been
identified. Then this gene can be a potential
candidate for the mutation in the investigated plant
and the principle proof that this candidate gene is
responsible for the observed phenotype is coming
from comparative sequence analysis of all available
mutant alleles in the particular locus (Zakhrabekova
etal., 2012).

Alternative methods which can be used to hunt
a gene responsible for a mutant phenotype.

The RNA-seq method is also called "Whole
Transcriptome Shotgun Sequencing" ("WTSS")
(Morin et al., 2008). This is a high-throughput
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sequencing technologies to sequence c¢cDNA in
order to get information about the RNA content in
the cells. Since converting RNA into cDNA by
using reverse transcriptase might introduce
mutations, single-molecule direct RNA sequencing
technology has been developed. The sequences of
all RNA in the mutant are then compared with the
wild-type indicate mutant candidates. This method
also requires a number of different mutant alleles to
give a reliable answer (Ozsolak and Milos, 2011).

Exome sequencing is a powerful method to
selectively sequence the coding regions of the
genome as a less costly alternative to whole
genome sequencing (Ng et al. 2009). This method
can be combined with target-enrichment strategies,
which give possibility to selectively capture
genomic regions of interest from a DNA sample
prior to sequencing (Basiardes et al., 2005).

Identification of mutations by this method
requires as well as in RNA-seq a number of
different mutant alleles to give a trust worthy
answer.
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Funksional Genomiks Vo Bitkiloardo ®homiyyatli QTL-lari Miioyyon Etmok Uciin
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Funksional genomiksin osas vozifasi
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Xozar Donizinds Antropogen Evtroflasmanin Oksigen Rejimina Tosiri

M.9.Salmanov, H.F.Hasonov
AMEA Mikrobiologiya Institutu, Badamdar sossesi, 40, Baki AZ1073, Azarbaycan

Son 50 ildo Xazarin akvatoriyasinda, xiisusilo do Conubi Xazorin Azarbaycana aid goarb selfindd
monitoringq yoniimlii aparilan mikrobioloji vo hidrobioloji tadqgiqgatlardan malum olmusdur Ki, sahil
dayazhqlarina miixtalif monbalardon atilan-qarisan alloxton monsali tullantilar, suda fitoplankton va
bakterioplanktonun generasiyasim siiratlondirir. Molum olmusdur ki, ham alloxton, ham ds avtoxton
iizvi maddalarls zonginlosan su qatlarinda va dib ¢okiintiilorinds labil xassali enerji monbalori adekvat
sokildo miihitdo olan oksigen moasrafini artirir. Homcinin miioyyon edilmisdir ki, iimumiyyatlo
antropogen tasirlor sayasindd, donizin cografi movqeyi, iqlim soraiti ilo olagadar olaraq,
fitoplanktonun inkisafi biitiin il boyu davam edir vo zaman-miiddot baximindan bu hadiso getdikco
daha da intensivlasir. Maqalodo, iimumi Xazarin biitiin akvatoriyas1 ilo yanasi, onun an mohsuldar
sahalorindan biri olan Kiir ¢ay1r vadisindon Astara sahads suyun oksigen rejimino, konardan Xazor
sularina qarisan alloxton monsgali iizvi maddslorin tasiri, orazinin iimumi bioloji mohsuldarhq
kontekstinda arasdirihir.

Agar sozlar: evtroflasma, ilkin, ikinci mahsul, biodestruksiya, fitoplankton, bakterio-zooplankton, hipoksiya,

anaerobioz

GIRIS
Xozor  donizinin  mikrobioloji  rejimi,
fitoplanktonun  fotosintez  prosesinde  omoalo

gotirdiyi ilkin tizvi maddoslor kegon osrin 60-c1
illorindon zaman vo mokan baximindan &yronilir
(Salmanov, 1963, 1964, 1968, 1972, 1987, 1999).
Hoalo kegon asrin 70-ci illarinde molum olmusdur
ki, antropogen tasirlordon — ¢irkab sular axidilan
sahil sular, ¢ay vadilori vo tocrid olunan buxta-
korfazlords fitoplankton yliksok soviyyado inkisaf
edir. Donizin nisbaton dorin orazilorinds, xiisusilo
self sularinda antropogen evtroflagmanin genis
saholi akvatoriyada bas vermasi, 80-ci illordon
sonra qeyd edilmisdir (Salmanov, 1991). Real
tadqiqatlarin naticolorine gora, Xozor donizinda
tizvi maddsler balansini toyin etmok, hesablamaq
maqsadilo imumi iizvi maddslorin biodestruksiya
doracosinin aydinlagdirilmas: gosterdi ki, oksigen
mosrafi, evtroflasma hadisasi ilo diiz miitonasiblik
togkil edir. Bu da o demokdir ki, labil iizvi
maddolorlo aramsiz zonginlogon sularda oksigen
mosrafi artir. Oksigenin suda, lil-qruntda ixtisar

edilmasi sobablorini aragdirmaq ve hipoksiya
hadisosi-prosesinin  ekoloji aqgibotini miioyyon
etmok oldugca aktualdir.

MATERIAL VO METODLAR

Onco qeyd etmok lazimdir ki, biitiin Xozorda
vo onun Azarbaycan sektorunda illar, fasillor {lizra
todqiqatlar ~ tokrar olaraq eyni  metodlarla
aparilmigdir. Homginin son 50-55 ildo oldo olunan

noticalor do, eyni kosimlor, orazi-montagolor vo
izobatlardan toplanan niimunoloro osaslanir. Ona
gorada, toqdim olunan raqom-faktlar1 reprezentativ
saymaq olar. Fitoplanktonun fotosintezinds amals
golon ilkin {izvi maddolor G.G.Vinberq (1934;
1960) iisuluna osason toyin edilmisdir. Umumi {izvi
maddslorin biodestruksiya doracesi isa — molum
olan  oksigenin  toyini metoduna  osason
hesablanmigdir (Romanenko, Kuznetsov, 1974). Bir
nov, avvalki illorde basa catdirilan todgiqatlarin
davami kimi, yoni bizim tadqiqatlar 2012-ci ilda
ilin foasillori {izro tokrar aparilmigdir. Forq ondan
ibaratdir ki, cari ilo aid naticalar radioaktiv karbon
— C'- vasitasilo yox, oksigen ekvivalentino asason
hesablanmigdir. Hor iki metodun totbiqi sayosindo
alinan naticolorin miiqayisesi gostormisdir ki, forq
9-11% arasinda doyisir (Salmanov, 1987). Ona
gora, bizim son islorin naticalorini avvalki illorde
oldo edilon kemiyyatlors uygun saymaq olar. Su
niimunslori Knudson batometri ilo toplanmisdir,
sularin soffafligi Sekki 16vhasi ils, temperaturu iso
dorinlik termometri ilo Ol¢ililmiisdiir. Toplanan
niimunslor  temperatur  soraitine tam  amal
olunmagqla, 24 saatdan sonra analiz edilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Saciyyavidir ki, ilk dofs tobii gollerin bioloji
mohsuldarligini, trofik tipini toyin etmoak ii¢iin toklif
olunan evtrofos termini (yunanca yagli, qidali
demokdir) denizlors aid edilmomisdir. Cilinki, XX
osrin  50-ci illorine kimi diinya okeant va
kontinental donizlords evtroflagsma proseslori geyd

29



Xozor Danizindo Antropogen Evtroflasmanin

Cadval 1. Volga cay1 voXozor donizinog gatirilon biogen elementlor vo {izvi maddolorin illor {izra doyigmosi (Katunun,
2008; Zenin,1965; Poxomova, Zatugnaya, 1966; Kosarev,1974)

illar Uzvi madda, Fosfor, min ton Azot, min ton Silisium,
mln ton mineral iizvi mineral iizvi min ton
1956-1960 3,1 1,3 11,2 52,0 130,0 426,0
1960-1970 3,9 1,6 14,3 60,3 140,0 430,0
1970-1975 5,4 2,9 21,4 91,8 286,0 534,0
1976-1980 6,8 5,8 40,6 86,3 279,0 446,0
1981-1985 8,6 8,7 60,3 138,0 367,0 483,0
1986-1995 14,4 16,4 58,6 182,0 383,0 476,0
1996-2002 18,7 20,4 66,3 210,0 410,0 510,0
olunmamisdir. Beloalikls, molum olur ki, tarix boyu coxalmisdir. Homin lizvi substratin
yiiksok votogs shamiyyatli moahsul ilo secilon Xozor biodestruksiyasina  olave  olaraq  sulardaki

donizindo do evtroflasma getmomisdir. Tobii
soraitdo su ekosistemlorinde maddolor ddvrani,
ilkin vo ikinci mohsul, iizvi maddolor balansi
tonzimlonmis voziyyotdo yliz illorlo davam edir,
trofik  olagolor, fauna-flora hor  hdvzenin
Oziinomoxsus daxili resurslara asason inkisaf edir.
Toasstiflor olsun ki, Xozor donizindo bu
gqanunauygunluq son 55-60 ildo osasli suratdo
doyismigdir. Bunun da baglica sobabi, birinci
névbade Xozor donizine kenardan daxil olan slava
maddalorin  ¢oxalmasidir. Bu hadisoni Xozor
donizine axan yiizdon ¢ox ¢aydan biri olan Volqa
caymin gotirdiyi olave maddslorin illor orzinde
coxalmasi misalinda daha aydin gormok olar
(Cadval 1).

Qeyd etmok lazimdir ki, miisyysn zaman-vaxt
kasiyindo bu vo ya basqa su hovzssinds ekoloji
sabitliyin vaziyyatini diizgiin miioyyan etmok iigiin,
onda basa catdirilan ovvolki ve  sonuncu
todqiqatlarin  naticolorini  miiqayiseli  sokilde
qiymotlondirmok lazimdir. Ozii do bu arasdirmalar
no qodor ¢ox vo uzun miiddotds tokrar olunursa,
osas mogsad, yekun notico daha diizglin ve
inandirici olur. Bu baximdan Xozor donizindo ,
xiisusilo onun goarb selfinds son 55-60 ildo bas
veran ekoloji dayisikliklori izlomak daha asandir,
¢linki Xozorin bu “yarisinda” tadqiqatlar dofslorlo
tokrar  aparilmigdir vo  zongin  materiallar
toplanmusdir.

Molumdur ki, Xozor donizino axan c¢ay
sularinin 80%-don cox hissasi Volga ¢aymin payima
disir (Kosarev, 1969). Bundan basqa, siibut
olunmusdur ki, Volga cayr ilo Xozors axidilan
maddolor mohz donizdo su axini, coroyani ilo
Abseron astanasini agaraq Conubi Xozarin qarbina
yayilir. Eyni zamanda da Volqa, Terek, Sulak,
Samur vo Kiir caylar: ilo Xozor sularina illor boyu
olava olunan konar maddolordon basqa, sahil sulara
yasayls mantogolori, soharlordon bilavasito qarigsan
iizvi vo qeyri-iizvi maddslorin kiitlosini tosovviir
etmok ¢otin deyildir. Cadval 1-don goriiniir ki, son
35-40 ilde tokco Volgqa ¢ayr Xozora axitdigi
alloxton iizvi maddslorin kiitlosi 15 milyon ton
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oksigendon 50 mIn m’ sorf edilmisdir ki, belo
konar-artiq oksigen mosrofi do ekosistemin sabit
voziyyatds foaliyystinde ‘“nozorde” tutulmusdur.
Bundan bagqa, homin miiddotds yeno Volga cay1 ilo
Xozara olave 22 min ton mineral, 55 min ton {izvi
fosfor, 150 min ton mineral vo 280 min ton iizvi
azot birlosmolori garismisdir. Eyni zamanda da
tacriibalorlo siibut olunmusdur ki, 1 kq mineral
fosfor va azot duzlar1 su hovzslorinds 1000 kq fito-
zooplankton kiitlosi omolo gotira bilor (Ouen,
1977).

Xozor donizindo antropogen evtroflagsma vo
oksigen masrafinin olagsli sokildo davam etmasi
ganunauygun prosesdir. Sociyyovidir ki, bu
hadisodo mineralizo olunan iizvi madds tokco
oksigen mosrafi ilo 6z “fealiyyetini” basa vurmur.
Ciinki, {izvi maddolorin bosidlosmasi  hom
metabolitlorin omalo galmasing, hom do biogen
elementlorin ~ sorbostlogorok  tokraron  ddvrana
gosulmasina, olave biokiitlonin  yaranmasina,
oksigenin daha genis miqyasda va intensiv sorfino
sobab olur. Antropogen evtroflagsmanin, sularin
asan  mineralizo  olunan iizvi  maddslorle
zonginlogmosinin, homin biotoplarda oksigen
gqazina monfi miinasibati Simali Xozords Volqa
caymin qollarindan biri — Belinski kanal1 vadisinds,
Ural ¢aymim cenub-qorb dayazliglarinda, Conubi
Xozarin Baki buxtasinda, Krasnovodsk
(Tirkmonbasi) buxtasinda, Tirkmon korfazi,
Calokan yarimadasinda da qeyd olunur. Gostarilon
orazilordo suda olan oksigen gazi, tocrid edilon
niimunslords 12-16 saatdan sonra tam tiikonir.

Xozor denizinde antropogen evtroflasmanin
biitiin hovzonin har {i¢ hissasinda, ildan-ilo artmasi,
intensivlosmosi, donizdo {izvi maddslor balansini
hesablayanda daha aydin goriiniir. Maraqhdir ki, izvi
maddalar balansini tayin etmak {igiin Xozar donizinin
hor yerindo ilin fosillori {izro fitoplanktonun
fotosintezindo omolo golon ilkin iizvi maddslorin
miqdari, konardan caylarin gatirdiklori, kiiloklor, toz-
torpagla sulara garigan iizvi substratlarn hocmi vo
eyni zamanda da, donizin sularinda, lil-qruntda
mineralizo olunan {izvi maddalorin {imumi miqdarn
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Cadval 2. Xozor donizinin iizvi maddolor balansi (Salmanov, 1987; 1999)

Golir C min ton/il % Cixar C min ton/il %

>t 1974 1995 1974 1995 - 1974 1995 1974 1995

Alloxton tizvi madda 6690 11000 5,4 6,4  Su qatlarinda 115870 152100 88,6 75,5
destruksiya

Fitoplanktonun ilkin 114700 175000 92,7 90,4 Lil-qruntda 9870 40200 7,5 19,9
mohsulu destruksiya
Bakterial assimilyasiya 2400 4000 1,9 3,2 Lil-qruntda toplanan 5130 9200 34 4,6
Umumi galir 123790 190000 100 100  Umumi ¢ixar 130870 201500 100 100
toyin edilmolidir. Xozor denizinds iizvi maddslerin proseslorda, 0 climladan, biodestruktiv
“golir” vo “cixar” element-hissalori (balans), son 50 reaksiyalarda da oksigen istirak edir. Atmosfer vo
ildo iki dofs — 1974-1995-ci illords toyin olunmusdur litosferdon  farqli  olaraq,  hidroekosistemdo

(Cadval 2).

Cadvaldon malum olur ki, kegan asrin 70-ci
illorinin avvalinda Xazar denizinds {izvi maddslarin
timumi miqdar1 114700 min tona barabar olmusdur.
Eyni vaxtda da mineralizo olunan (biodestruksiya)
tizvi maddoalor 130870 ton toskil edir. Malum olur
ki, denizin su kiitlesindo ve lil-qruntunda
biodestruksiya olunan iizvi maddslorin {imumi
miqdar1 mohsuldarligdan (golir) 17 mln ton ¢oxdur.
Sonraki illorde homin saholords tadqiqatlar davam
(tokrar)  etdirilondo, orazilorin  evtroflasmasi
miloyyon olunmusdur. Saciyyovidir ki, Xozorin
tarix boyu “kasib olan” sorq sahillorinde do
fitoplanktonun kiitlovi vegetasiyas1 askar edildi.
Kecon asrin 80-ci illorindon Conubi Xozarin
Abseron sahillari, xiisusilo Baki-Olat sahillori, Kiir
cay1 vadisi, Qizilagac korfozleri, Lonkoran-Astara
sularinda davamli evtroflagsma, kiitlovi sokildo
inkisaf edon, vegetasiya dovriinii baga vuran yosun
hiiceyralori  ilo  sudaki  hifomisetlor  vo
bakterioplanktonun assosiativ aqreqatlar omolo
gotirmosi sayasindo sularda hipoksiya hadisosi qeyd
edilmisdir (Salmanov, Hiiseynov, 2004; Salmanov,

Agayev, 2008). Fosillor {izro tokrar olunan
tadqiqatlarin noticolorinden aydin olmusdur ki,
Xozorin  biitiin  akvatoriyasinda  evtroflagsma

proseslori genis orazilora yayilmagqla, ilkin {izvi
maddslorin miqdar ilden-ile artir. Ona gdra Xozor

donizindo {imumi mohsuldarliq proseslorinin
doyismasini, maddslor miibadilesinin  gedisi
tempini, denizdo qaz-duz rejimlorinin miiasir

voziyyetini miioyyon etmok mogsadilo, hovzodo
tizvi maddslor balansimi tokrar toyin etmok
zaruriyyati yarandi. Malum oldu ki, (cadval 2) ilkin
hesablamadan 20 il sonra Xozor donizindo iizvi
maddolorin imumi miqdar1 66 min ton artmisdir.
Homginin molum olmusdur ki, antropogen
evtroflasma Xozor donizinin hor ii¢ hissasindo
movcuddur vo proses Orta, Conub vo Simali
Xazordo miixtalif doracode davam edir. Bununla
belo, siibut olunmusdur ki, Xozordo {imumi
evtroflagmanin, toxminan 43-45%-i Conubi Xozor
sularinda gedir (Salmanov, 1999).
Molumdur ki, tobiatds biitiin oksidlosdirici

oksigenlo tochiz olunma forqlidir. Eyni zamanda
da, hidrosferdo maddolor miibadilasi, assimilyasiya,
dissimilyasiya proseslorinin gedisi Uglin zoruri
amil-faktor sayilan “nomislik” ticlin su tolob
olunmur. Ona gdro optimal temperatur soraitindo
sularda bioloji miibadils, mineralizasiyada oksigen
masrafi do yiiksak olur (Kuznetsov, 1952). Xazor
donizindo antropogen evtroflagmanin h&vzonin
oksigen gazi rejiminds ekoloji gorginlik yaratmasi
sibho dogurmur. Bu problemin mahiyyatini
yetarinco dork etmok ii¢lin yena Xozorin sonuncu
iizvi maddolor balans1 vo tokco Volga ¢aymin son
20 ilds (1974-1995) doniza olave olaraq gotirdiyi
tizvi maddslarin comine nozar salaq. Malum olur ki,
son 20 ildo donizs konardan (alloxton) 15 min ton
olavo ilizvi madde axidilib. Eyni zamanda da,
mineral fosfor vo azot duzlar1 denizds potensial
olaraq 55-90 min ton biomassa yarada bilor. Eyni
zaman kosiyindo, hocmi-sahosi ¢ox az doyison
Xazards 66-70 mln tona barabar slava ilkin moahsul
sintez olunmusdur. ©Ogor gostorilon hocmde-
miqdarda  iizvi maddolorin  parcalanmasi-
biodestruksiyasi iiclin sorf edilon oksigen gqazinin
hacmi-miqdarini, mslum koeffisients baraber
gotiirsok (Kuznetsov, Romanenko, 1964), onda
aydin olar ki, Xozor donizindo hor il olava olaraq
98-100 min m® oksigen qaz1 istifado olunur. Yada
salmaq lazimdir ki, Xozor denizi tobistco, tarix
boyu yiiksok mohsullu hoévzs sayilmigdir. Onu 100
ildon avval va sonralar tadqiq edenlar (Knipovig,
1914; 1930; Bruyevig, 1936; Paxomova, 1956;
1970), Xozorin bagqa kontinental donizlors nisbaton
daha mohsuldar olmasini geyd etsolor da, Xozorda
evtroflasma vo oksigen rejiminds gorginliklor
barade molumatlar vermamislor. Ona gors do, hagh
olaraq ehtimal etmok lazimdir ki, Xozordo sularin
vo dib  ¢oOkiintillorinin -~ {izvi  maddolorlo
zonginlogmosi, onun oksigen rejimine monfi tosir
gostorir. Bu barado, hotta dorinlik az olan, su
qatlar, axmlar, kiiloklor vasitasilo atmosferdoki
oksigenlo tomin edilon Simali Xozordo, oksigenlo
zonginlogsmods problemlsrin olmast qeyd edilir
(Karynun u gp., 2013). Xozor denizinin bagqa
daxili donizlors nisbaton vatogs shomiyyatli baliq
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mohsullar1 ilo zonginliyino miisbot tosir edon amil-
faktorlardan biri — biitiin derinliklorde oksigenla
tomin olunmasidir. Bununla bels, son 20-25 ildon
bori mohz Orta vo Conubi Xozorde — Darband vo
Lonkoran ¢okokliklorindo 300-350 metrdon dorin
qatlarda oksigen tutumunun azalmasi davam edir.
Ona goro Xozor denizindo, xiisusilo do Conubi
Xozorin gorb selfindo Kiir ¢ayr vadisindon conub-
sarqa dogru sularda oksigen tutumunun azalmasini
ciddi ekoloji tozad kimi qabul etmak lazimdir.

Biz, toqdim olunan moagalodo Xozor donizinin
oksigen rejimindo  tokco  {izvi maddalarin
miinasibatino toxunduq. Molumdur ki, donizdo
oksigen masrafini artiran onlarla bagqa maddslor do
vardir. O da molumdur ki, Xozor denizino naql
edilon konar maddslorin osas kiitlasi ¢aylar
vasitosilo gatirilir. Hor cay hovzesi iso molum
dovlatlorin orazisi ilo olagodardir. Ona goro Xozor
donizinin antropogen evtroflasmasi saboblarini
Xazoryani dovlatlorin hamisina aid etmak lazimdir.

Yuxarida geyd edilonlori nozoro alaraq etiraf
etmok lazimdir ki, Xozor donizinin ekoloji
sabitliyini, qiymotli fauna-florasin1 qorumaq iigiin
Xazaryan dlkalarin birgs sayi tolob olunur. Osas su
monbolorinin  saf-saglam saxlanmasi {igiin tolob
olunan tadbirlor — ¢irkabin tomizlonorok tam
zararsizlogmodon  kegirondon  sonra  hdvzays
axidilmasini, mohz Xozoryani 6lkalorin hor biri 6z
orazisindo hoyata kegirmolidir. Xozor donizinds
antropogen  evtroflasmanin, onun  oksigen
tutumunun azalmasi, donizin canli alomi {icilin
qlobal ekoloji qoza sayilmalidir. Ogor Xozarin
ekoloji voziyystino monfi tesir edon baglica
antropogen faktorlardan biri — oksigen mosrofinin
artmasi saboblorino qarsi birgs todbir goriilmozso,
son magamda Xozor ikinci Qara doniza ¢evrilo
biler.
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Bausinue AHTpOnOreHHOro IBTpodupoBaHHs
Kacnuiickoro Mopst Ha Ero Kucioponnsbrii Pesxum

M.A.Caamanos, I'.®.I"'acanos
HUncmumym muxpoobuonocuu HAHA

3a nocnenaue 50 ner B Bogax Kacmuiickoro mMopsi, B 4acTHOCTH, Ha 3anmaaHoM menbde FOxHoro Kacrms
AzepOaiimpkana B pe3yIbTaTe MUKPOOHOIOTHIECKUX U THAPOOHOIIOTMUSCKIX MOHUTOPHHTOBBIX HCCIICI0BA-
HUU OBUIO BBISBIICHO, YTO 3aCOpPEHUE MPUOPEKHBIX OTMENIeH O0TOpOCaMHU aJUIOXTOHHOTO MPOUCXOXKICHUS U3
Pa3IMYHBIX HCTOYHUKOB, YCKOPSIET TeHEepaluio (PUTo- M OakTepuoruiaHKTOHA. BbUIo BBIIBIEHO, YTO, OOOTa-
IIEHUE OJTHOBPEMEHHO AJDIOXTOHHBIMU M aBTOXTOHHBIMH OPTaHUYECKUMHU BEIIECTBAMH, YCUIUBAIOT IMTOTPEO-
JIEHUE KUCJIOPOJIa UCTOYHUKOB SHAPTUN BOIHON MAacChl M MPUIOHHBIX OCAJIKOB C JAOMILHBIMU CBOWCTBAMH.
Kpome Toro, ObUIO yCTaHOBIJICHO, UTO, B CBSI3M C AaHTPOIIOTCHHBIM BO3JICHCTBHEM B IEJIOM, T€OTpapUUIESCKUM
TTOJIO’)KEHUEM MOPS , B CBS3H KIMMAaTHYECKIMH YCIOBUSMH, Pa3BUTHE (UTOILIAHKTOHA MPOIOJIKAIOCh B Te-
YEHHE BCETO Tofla, U 3TO COOBITUE BCE 0OJice YCHUIIMBAETCS C TCUYCHHEM BpeMeHU. B cTaThe, udydaercs o0imas
ypokaiiHOCTh BOAbI Kacmuiickoro Mopsi, a Takke OJJHOW M3 CaMbIX MPOAYKTUBHBIX 00JacTeH - JIOJHUHBI PEKU
Kypsl B AcTape, KHCIIOPOAHBIN PeXUM BOJBI, AEHCTBHE AITIOXTOHOBBIX BEIIECTB OPTaHUIECKOTO MTPOUCKOXK-
JIeHUs], MocTymnarux u3BHe B Kacnuiickoe Mope.

Knrwouesvie cnosa: s36mpoghuposanue, nepeuynas, 6mMopudHas npoOyKyus, 6uo0ecmpyxkyus, umoniauKmoH,
Oaxmepuo-300N1aHKMOH, 2UNOKCUSL, AHAIPOOUO3

Effect of Anthropogenic Eutrophication on Oxygen Regime in The Caspian Sea

M.A.Salmanov, G.F.Gasanov
Institute of Microbiology, ANAS

The monitoring has been carried out in the Caspian Sea aquatoria, especially on the West shelf of the sea
belonging to Azerbaijan during the last 50 years. Microbiological and hidrobiological investigations revealed
that allochthonous organic matter from different sources accelerated the generation of phytoplankton and
bacterioplankton. It was established that in aqueous layers and sediments enriched with allochthonous and
autochthonous organic compounds, labile energy sources increased oxygen consumption. As a result of an-
tropogenic effects, depending on the geographical position and climatic conditions phytoplankton growth
continued all year round. In the course of time this process became more intensive. The effect of allochtho-
nous organic compounds on the oxygen regime of water was investigated in the context of the general bio-
logical productivity of the territory in the whole Caspian Sea aquatoria, from the valley of the Kura River,
which is one of the most productive areas of the sea, to Astara.

Key words: eutrophication, primary, secondary production, biodegradability, phytoplankton, zooplankton
bacteriological, hypoxia, anaerobiosis
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AnTumyTareHnblii IPpPext CeckBurepnenoBsbix Jlakronos Taypuna,
Juruaporaypuna U Apremuna, Boineaennbix U3 Artemisia Anethifolia

H.Y. Baxumesa', JI.H. Haruepa', C.B. Cepkepos’

"Hnemumym eenemuueckux pecypcos HAHA, Ipocnekm Asaonwie, 155, baxy AZ1106, Asep6aiioocan;
E-mail: baxshiyeva.nigar@yahoo.com, ceyran_n9@rambler.ru
2HHcmumym oomanuxu HAHA, baoamoapckoe wocce, 40, baxy AZ1073, Azepbatioscan

H3yveHo BIUsIHME CECKBUTEPNEHOBBIX JAKTOHOB TaypUHA, TUTHIPOTAYPHHA U apTeMHUHA HA YaCTOTY
HHIYIHUPOBAHHBIX raMMa-o0;y4YeHrneM a0eppanuii XpoMOoCcOM Ha ceMeHAax Jyka-0atyna. IlpoBexena
OLICHKa AHTHMMYTATe€HHOH aAKTHBHOCTH JMIMIPOTAYPMHA U APTEMHUHA B OTHOLIEHHMH MYTALHOHHOIO
npouecca, HHAYIUPOBAHHOI0 raMMa-00/Iy4eHreM y ceMsIiH JyKa-0aTyHa, M YCTAHOBJEeHbI UX Hauobo-

Jee 3¢ (peKTHBHBbIC KOHIEHTPALNH.

Kntouegvie cnosa: Artemisia anethifolia, cecksumepnenosvie 1aKMOHbL, Y-00IyUeHUe, AHMUMYMALEHHAS

AKMueHoCNb

BBEJIEHHME

3amuTa JKUBBIX OPTaHU3MOB OT TTOPAKAIOIIETO
JNCHCTBUS HMOHU3UPYIONIMX W3IYYCHUH - OJHA W3
aKTyaJbHBIX TMPOOJIeM B COBPEMEHHOW OHOJIOTHH.
AKTyaJIlbHBIM HaIlpaBlieHHEM COBPEMEHHOTro 0OoTa-
HUYECKOTO PECYpPCOBEICHUS SIBISAETCS TOUCK pac-
TEHUH, COJCpKAIMUX OMOJIOTHYECKU AKTHBHBIC BE-
miectBa (Anekrmepos, 1979).

HHTepec K CECKBUTEPIICHOBBIM JIAKTOHAM CO
CTOPOHBI XUMHKOB M (DapMaKoJIOTOB 3a TOCIEIHUE
TOJbI 3HAYUTEIHFHO BO3POC. JTO BBI3BAHO TEM, UTO
OBITH OOHAPYKCHBI CECKBUTCPIICHOBBIC JIAKTOHBI
o0Jafatonue MUPOKUM CIEKTPOM OHOJIOTHUYECKOi
aKTUBHOCTU. M3BEeCTHBI WX IHUTOTOKCHYECKHE, aH-
THJIEHKEeMHYECKHe, aHTHOAKTEepHaIbHBIE, TPOTHBO-
O’KOTOBBIC, KapJUOTOHUYCCKUE, aHTHIIPOTO30MHBIC
u napyrue neiictBus. OHM Takke 001aJalOT POCTO-
CTUMYJHpPYIOIEeH, PyHTHIUIHON, HHCEKTUIIUIHOM,
penrneneHTHOH, akTuBHOCTHIO (Cadaposa, 2022).

Llenpto Hamieli pabOTHI SBISUIOCH H3yUYCHUE
BITUSTHUSI CECKBUTEPIICEHOBBIX JIAKTOHOB TaypHHA,
TUTUAPOTAypPUHA W apTEeMHHA MOMYYeHHBIX W3 TO-
JBIHA YKPOTIONUCTHOW (ApTeMucHa aHeTIU(oHna
Web.) Ha cemeHa nyka — 0aTyHa, OONMy4Y€HHBIC B
no3e 10 I'p nns BBISIBJIEHUS X BO3MOXHOI'O aHTH-
MyTareHHOro 3ddekxra.

MATEPUAJ U METO/bI

OOBeKkTOM uccienoBaHus ObUTa Ha/JA3eMHAS
9acTh TIOJIBIHA YKPOTIOJIUCTHOM, COOpaHHON B Tie-
puoxn uBeTeHus B ceneHuu Bepxuuit Tarupmxan
I'ycapckoro paiiona AzepOaitmxanckor PecryOnum-
ku B ceHTsi0pe 2009 r. MccnenmoBaHue aHTUMYTa-
TEHHBIX CBONCTB CECKBUTEPIICHOBBIX JIAKTOHOB:
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TaypHHA, JUTHAPOTAypUHA U apTEMHUHA, BbIJICJICH-
HBIX METOJOM KOJIOHOYHOI XpoMoTorpaduu, Hpo-
BOJWMIIM Ha CEMEHaX Jiyka — 6aryHa - ypoxas 2010-
ro roja (baxmmesa u nap., 2011). M3yuanu ungy-
LIUPOBAaHHBIN raMMa - 00Jy4YeHUEM YPOBEHb CTPYK-
TYPHBIX IIEPECTPOEK XPOMOCOM B allMKAJIBHOH Me-
pUCTEME KOPEMIKOB. YYET MEPECTPOEK XPOMOCOM
MIPOBOAMIM MO OJHOW M3 CTAaHAAPTHBIX METOMVK,
aHaga3HO — Te’I0(ha3HBIM METOJIOM.

PE3YJIBTATBI U UX OBCYXKXIEHUE

Ha Tabmunax 1, 2 u 3 mpencTaBieHbl TaHHBIE
0 BIIMSHUYW TaypWHA, TUTHIPOTAYpHHA U apTeMUHA
Ha 9aCTOTy WHIYIIMPOBAHHBIX TaMMa - O0IydeHuEM
abepparuii XpoMOCOM B CeMEeHax Jiyka - 6aTyHa.

Kak BuiHO 13 Tabnmuiie! 1, TaypuH BO BCEX IpHU-
MEHSIEMBIX KOHIICHTPAIMAX CHIDKACT WHIYIHPOBaH-
HBIN raMMa OOJTy4eHHEM YPOBEHb abeppaiuii XpoMo-
coM. JloCTOBEPHOCTH Pa3HHUIIBI MEXTY KOHTPOIBHBIM
Y ONBITHBIM BapHaHTaMH COCTaBISIET COOTBETCTBEH-
Ho: 4,74; 5,62; 6,59; 4,61; 4,23; uro nipeBbimaet 0,1%
YpOBEHb 3HAYMMOCTH 10 KpuTeputo CteronenTa. [Ipu
3TOM HE BBIBIEHO KOHLIEHTPAI[IOHHON 3aBUCUMOCTH
aaTuMyTareHHoro 3¢dekra taypura. Hambomee a¢-
(exTUBHOW siBIISieTCST KOHLEHTpanust Taypuna 0,1
MI/JI, KOTOpasi CHUXKaeT YpoBeHb abeppauuii Xxpomo-
COM JI0 KOHTPOJIEHOTO YPOBHSI.

Kak BumHO M3 TabiwIel 2, BEIIECTBO IUTHAPO-
TaypuH BO BCEX MPUMEHSEMBIX KOHLIEHTPALUSIX I0C-
TOBEPHO CHW)KAeT MHIYIIMPOBAaHHBIA raMma - 00ITy-
YeHHEeM YPOBEHB abepparmii XpoMOCOM.

Haunbonee ontumanbHON sIBIsiETCS KOHIICH-
Tpauus auruapotaypuna 0,01 mr/mn, kotopas cHU-
JKaeT WHAYIUPOBAHHYI0 MYyTaOWIBHOCTH Oolee
4yeM B 3 pasa 0 KOHTPOJIBHOTO YPOBHSL.



Aumumymazennvii Ippexm Ceckeumepnenoguvix Jlaxmonos

Ta6auua 1. Bnustare TaypruHa Ha 00JTydeHHBIE TaMMa-TydaMi ceMeHa JTyka-0aTyHa

Anadaszsl

Bcero mpocmoTtpeH-

Bapuants! KoHLIEHTpauu HEIX aHadas YacToTa U3MEH. KIETOK td P
n M £m
Konrpoas H,O 789 36 4,50+0,73 --- ---
Kontpons-o6mydenue 10 rp. 890 115 12,92+1,12 - -
10 mr/n 934 60 6,42+0,80 4,74 0,001
1 mr/n 864 46 5,32+0,76 5,62 0,001
0,1 mr/n 1048 47 4,48+0,63 6,59 0,001
0,01 mr/n 915 60 6,55+0,81 4,61 0,001
0,001 mr/xa 901 63 6,99+0,84 4,23 0,001
Tab6amnna 2. BiousiHue TuruaporaypruHa Ha O0JydeHHBIC TaMMa- JTydaMH CeMEHa JIyKa-0aTyHa
Amnadazbl
Bcero npocmoTpenHbIX
BapuanTtbl KOHLIEHTpaK1 YacToTa U3MEH. KJIETOK td P
anadas
n M:+m
KonTpoins H,O 789 36 4,50+0,73 --- ---
KonTponb-o06iyuenue 10 rp. 890 115 12,92+1,12 -—- -
10 Mr/n 905 54 5,96+0,71 5,11 0,001
1 mr/n 980 44 4,48+0,66 6,49 0,001
0,1 mr/n 1025 45 4,39+0,63 6,56 0,001
0,01 mr/n 1001 40 3,99+0,61 7,03 0,001
0,001 mr/xn 878 39 4,44+0,69 6,47 0,001
Ta6auua 3. Baustaue apreMrHa Ha 00TydeHHBIE TaMMa-00IydeHIEeM CEMeHa JIyKa-0aTyHa
Bcero npo- Amnacasst
BapuaHTbl KOHIICHTPALMH CMOTPEHHBIX YacToTa M3MEH. KIETOK td P
aHadas n M:+m
Konrpoaus H,O 789 36 4,50+0,73 --- ---
Kontponbs-o6mydenue 10 rp. 890 115 12,92 £1,12 - -
10 mr/n 1224 80 6,53+0,71 4,84 0,001
1 mr/n 1351 72 5,32+0,61 5,98 0,001
0,1 mMr/n 1279 64 5,00+0,60 6,23 0,001
0,01 mr/n 1185 53 4,47+0,60 6,65 0,001
0,001 mr/xn 1203 80 6,65+0,71 4,75 0,001
Ha taGnuie 2 npuBeneHbl pe3yabTaThl OIBITa (exThl TaypHHA, TUTHAPOTAYPUHA M apTEMUHA,
apremuHoM. Kak BuAHO W3 TaOnuibl 2, BCe KOH- MOJYYEHHBIX U3 HaA3€MHOW YacTH MOJIBIHU YK-
LIEHTPAIIMM apTeMUHA TaKXe KaK U JUTHAPOTaAypH- pomonucTHOM Aprtemucua anetmmdonua (L)
Ha JIOCTOBEPHO CHUXAIOT MHAYIIMPOBAHHBIN TaMm- Web.
Ma - o0Iy4YeHHEeM YpoBeHb abeppauuii XpoMOCOM. 2. YcraHOBIEHB! KOHUEHTPAIMM 3THUX BEIIECTB,
Camoit 3 pexTUBHON SBISAETCS KOHIIEHTpAIHs ap- paboTaroImnX KaKk aHTUMYTareHbl.
temuHa 0,01Mr/71. DTa KOHIIEHTpAITHS CHIDKACT (- 3. YcTaHOBJIEHB WX KOHIICHTPAITHH, 00J1adaroIIue

¢dexT obmyuenus Oonee yem B 3 paza. Takum obpa-
30M, Ha TIpUMepe ¢ TaMMa - o0JydeHHeM, Ha ceMe-
Hax JIyka - 0aTyHa ToKa3aHa aHTHMyTarcHHas ak-
TUBHOCTh CECKBUTEPIICHOBHIX JIAKTOHOB:TaypHHA,
JTUTUIPOTAYPUHA U apTEMHHA MOJYYEHHBIX U3 T0-
JBIHU YKPOMOMUCTHOM. ClieyeT OTMETUTh, YTO OII-
TUMAJIbHOM KOHIIEHTpAI[UeH 00JaIatomieii aHTuMy-
TareéHHbIM CBOHCTBOM JUIS JTUTHUIAPOTAYPHUHA U ap-
temuHa ssigercsa 0,01 mr/i.

3AKVIIOYEHUE

1. BriepBeie 0oOHapyXeHBI aHTUMyTareHHBIC 3¢-

MaKCUMAJIbHBIM aHTUMYTarcHHbIM Sq)(beKTOM.
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Artemisia Anethifolia bitkisindon Ayrilmis Taurin, Dihidrotaurin Vo Artemin Seskviterpen
Laktonlarin Antimutagen Effekti

N.C. Baxsiyeva', D.N. Nagiyeva', S.V. Sarkorov’

'AMEA Genetik Ehtiyatlar Institutu
2AMEA Botanika Institutu

Artemisia anethifolia bitkisindon ayrilan seskviterpen laktonlar taurin, dihidrotaurin vo arteminin g¢oxillik
batun soganmi (Allium fustilosum L.) toxumlarinda vy-siialanma ilo induksiya olunan xromosom
aberrasiyalarinin tezliyins tasiri Oyronilmisdir. Coxillik batun sogani toxumlarinda y-siialanma ils induksiya
olunan mutasiya prosesino dihidrotaurin vo arteminin antimutagen aktivliyinin giymotlondirilmosi hoyata
kecirilmis vo onlarin on effektiv qatiliglari miioyyon olunmusdur.

Agar sozlar: Artemisia anethifolia, seskviterpen laktonlar, y-stialanma, antimutagen aktivlik
Antimutagenic Effect Of Taurin, Digidrotaurin And Artemin Sesquiterpene Lactones Isolated
From Artemisia anethifolia
N.Ch.Bakhshiyeva', L.N.Nagiyeva', S.V.Serkerov’

! Institute of Genetic Resources, ANAS
? Institute of Botany, ANAS

The influence of sesquiterpene lactones, including taurin, dihydrotaurin and artemin on frequency of
chromosome aberrations induced by vy-irradiation has been studied in seeds of Welsh onion (Allium
fustilosum L.). Antimutagenic activity of dihydrotaurin and artemin in relation to the mutational process in
seeds of Welsh onion induced by y-irradiation was estimated and their most effective concentrations were
established.

Key words: Artemisia anethifolia, sesquiterpene lactones, antimutagenic activity
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Noxud bitikisinin genetik miixtalifliyinin ISSR vo RAPD markerlorls tadqiqi

S.Q. Hasanova', C.M. Ocagqi’, L.9. 9mirov'. 9.C. Mommadov>

"AMEA Genetik Ehtiyatlar Institutu, Azadliq prospekti, 155, Baki AZ1106, Azarbaycan;
E-mail: Saida.hasanova @ yahoo.com
2 AMEA Botanika Institutu, Badamdar sossesi, 40, Baki AZ1073, Azarbaycan

62 noxud niimunasinda genetik polimorfizmi tadqiq etmak ii¢iin 15 ISSR va 30 RAPD praymerlordon
istifado edilmisdir. Tadqiqat zamani1 RAPD va ISSR praymerlarinin tatbiqi naticosinds polimorfizmin
orta qiymodti miivafiq olaraq 98% va 80%-9 barabar hesablanmisdir. Har iki marker asasinda
miidyyan edilmis genotiplorin genetik oxsarlq indeksinin orta qiymati 0,65-3 barabar olmus, klaster
analizi niimunalari 0,27-1 oxsarhq indeksi sarhaddinds 12 asas klasterds qruplasdirmisdir. Nei genetik
miixtaliflik indeksinin orta qiymoati (RAPD vo ISSR praymerlorinds miivafiq olaraq 0,85 va 0,73)
niimunalorin identfikasiyasinda har iki markerin effektiv oldugunu aks etdirir. Tacriibalar naticasinda
RAPD praymerlardon OPD 02, OPD 11, OPS 09, OPD 4, OPF 03 vo OPG 4, ISSR praymerlordan isa
UBC 880, UBC 810, UBC 808 vo UBC 827 noxud bitkisinin genetik tadqiqatlarinda an effektiv
praymerlor kimi qiymotlondirilmisdir. UBC 880 ISSR praymeri vo onun SCAR (sequence
characterized amplified region-amplifikasiya sahasini saciyyalandiran ardicilhq) praymeri islondikdon
sonra quraqhga davamh noxud genotiplorinin secilmasinds istifads oluna bilar.

Agar sozlor: DNT-nin polimorfizmi, molekulyar markerlor, ISSR, RAPD, klaster analizi, Cicer arietinum L.

GIRIS novlorarast vo ndvdaxili variasiyant miiayyan

Movceud olan modoni vo yabani bitki
genofondunun pasportlagdirilmasi, gorunub
saxlanilmasi, eloco do orzaq tohliikesizliyi va
seleksiya zamani somorali istifade olunmasi {i¢iin
molekulyar marker texnologiyast genis sokildo
totbiq olunur. Molekulyar markerlor (RAPD, ISSR,
SSR, RFLP, AFLP vo s.) ayri-ayr1 genotiplorin
DNT ardicilligindaki  polimorfizmini  miixtolif
sokillords iizo ¢ixarir, genetik variasiyani miioyyan
edir, bir-birina morfoloji cohatdon ¢ox yaxin olan
modoni ndvlori aywra bilir vo taksonomik,
filogenetik qohumluglar1 toyin edir (Lowe et al.,
1996). Bu markerlor tosadiifi (RAPD, ISSR, AFLP,
SRAP va s.) va spesifik (SSR, SNP, CAPS vo s.)
olmagla iki qrupa boliiniir (Lowe et al., 1996).

Noxud (Cicer arietinum L.) 6z-6ziins tozlanan,
diploid (2n=16), xromosom sayma malik,
genomunun Olglisii 740 Mbp olan birillik bitkidir
(Van Der Maesen, 1987). Bu bitki Leguminosae
ailesinin Papilionacea fosilosinin asas ndvlarini
0zlinda birlagdiran Viceae sirasinin Cicer cinsind
daxildir (Sehirali, 1988).

Chowdhury vo hamkorlar1 19 noxud genotipi
arasinda genetik oxsarlig1 miioyyan etmoak ii¢iin 22
RAPD vo 22 ISSR praymerlori ilo todqigat isi
aparmig, ISSR praymerlorinin RAPD praymerlari
ilo miigayisodos daha az PZR mohsulu amoalo
gotirdiyini, analiz olunan noxud niimunslorinin bu
praymerlora géra homogenliyinin yiiksok oldugunu
geyd etmisdir (Chowdhury et al., 2002).

Sudapak iso ISSR praymerlori ilo noxudda

edorken Cicer ndvlorinin ISSR praymerlori ilo
asanligla forglondiyini miioyyon etmisdir (Sudupak
et al., 2002).

Ahmad 75 RAPD praymerden istifado edorak
birillik noxud névlerinds genetik slagonin miioyyan
edilmosi  zamant tadqigat isi aparmig, bu
praymerlardon 8-nin 9 Cicer cinsindo genom DNT
sintez etdiyini vo 115 amplikon alindigini, eyni
zamanda hor novo spesifik bir amplikon qeydo
alindigi bildirmisdir (Ahmad, 1999).

MATERIAL VO METODLAR

Bitki materiall va DNT ekstraksiyasi.
Tadgigatda monsoyi miixtolif olan, mohsuldarligina
vo quraqliga davamliligina géra bir-birinden kaskin
forglonon 62 noxud niimunssindon istifado
olunmugdur. Niimunolor AMEA Genetik Ehtiyyatlar
Institutunda olan Genbankdan alds olunmusdur.

Noxud niimunslori sahs soraitindo becarilmis,
sonra hor genotipdon 2 qram tozo yarpaq
gotiiriilorak maye azot vasitasils toz halina salinmig
vo tyublara yigilaraq DNT ekstraksiyast igiin
istifads olunmusdur.

DNT-nin ekstraksiyasi CTAB protokolu
osasinda aparilmisdir (Rogers et al., 1985). izolo
edilmis DNT qatilign  vo tomizlik daracasi
spektrofotometrik yolla toyin edilmisdir. Hor bir
genom DNT 20 ng/ul-a goder durulagdirilmisdir.

ISSR praymerlor iiciin PZR reaksiyasi. Hor
bir niimuns ii¢lin imumi hacm 25pl olmagqla asagi-
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Ne  Genotipin  Ne  Genotipin Ne  Genotipin
adi adi adi

1 Lonkoranl 22 Ordub.39 43 Flip 00-19
2 Lonkeran2 23 Ordub.41 44 Flip 97-32
3 Flip 03-48 24 Qusar 43 45 Sultan
4 Colilab. 50 25 Qusar 44 46 TH 1- 04
5 Flip04-4 26  Flip 97-24 47  Flip 03-34
6 Normin 57 27  Flip 03-22 48  Flip 03-17
7 Agstafa42 28 Baki 30 49  Flip 04-38
8 Agstafa35 29 Calilabadll 50  Flip 03-36
9 Iran 48 30 Agdas 18 51 Flip 03-71
10 Colilabad55 31  Flip 06-18 52 Flip 04-35
11 Sabirabad59 32 Samaxi 25 53 Flip 03-22
12 Ordubad 47 33 Yardmli27 54  Flip 06-28c
13 Yardimli28 34  Masalli 30 55 Flip 03-77
14 Flip 06-8 35  Masalli 51 56  Flip 03-27
15 Flip 06-33 36 Bilosuvar 58 57  Flip 04-16
16 Flip 06-61 37 Lerik 33 58 Flip 06-7
17 Abseron 34 38  Agstafa 36 59  Flip 06-89
18 Flip 06-33 39 Abseron35 60  Flip 32-79
19 Flip 06-161 40  Flip 22-04 61  Flip 05-19
20 Flip 05-169 41  Flip 23-04 62  Flip 06-144

21 Ordubad 39 42 Flip 02-88

daki torkibde PZR qarisigi hazirlanmigdir: 2.5 pl
PZR buferi (10X NH4), 2ul dNTP (5 mM), 2 ul
praymer (10 uM), 1.5 pl MgCl, (50 mM), 0.2 ul
Tag polimeraza vo 20 ng ekstraksiya edilmis genom
DNT (5 pl).

Reaksiya 40 osas tsikldon, har bir tsikl iso 6z
novbosindo 3 morholodon (94°S-do  1doqigo
denaturasiya, 50-55°C temperaturda 45 saniya
praymerin birlagmasi va 72°C-da 1 daqigs zencirin
uzanmasi) ibarat olmusdur. Baglangic temperatur
94°S 2 doq, yekun temperatur iso 72°C 7 doq qeyd
edilmisdir. Istifado olunmus ISSR praymerlorin adi,
ardicillignt vo birlosmo temperaturu codval 1-do
gostarilmisdir.

Cadbval 1. istifado olumus ISSR praymerlorin
ardicillig1 vo birlogma temperaturu

N Praymer Ardicilhq (5’ - 3°) T, °C
1 UBC-873 (GACA)4 47.4
2 UBC-810 (GA)8T 49.2
3 UBC-808 (AG)8C 48.8
4 UBC-112 (GACA)4 47.4
5 UBC-880 (GGAGA)3 46.8
6 UBC-827 (AC)8G 473
7 UBC-864 (TG)SAA 51.9
8 UBC 859 (TG)S8RC 54.0
9 UBC-854 (TC)8RG 54.0
10 UBC-869 (GTT)6 48.0
11 UBC-874 (CCCT)4 51.0
12 UBC-875 (CTAG)4 48.0
13 UBC-877 (TGCA)4 48.0
14 UBC-878 (GGAT)4 48.0
15 UBC-809 (AG)8G 48.2

RAPD praymerlar iiciin PZR reaksiyasi. Hor
bir niimuns {¢lin imumi hocm 25ul olmagla
asagidaki torkibde PZR qarisigi hazirlanmigdir: 2.5
pl PZR buferi (10x NH4), 2ul ANTP (5 mM), 2 ul
praymer (10 uM), 1.5 pul MgCl, (50 mM), 0.2 ul
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Tag polimeraza vo 20 ng ekstraksiya edilmis
niimuna DNT-si (5 pl). Reaksiya 35 tsikldon, her
bir tsikl iso 6z ndvbasinde 3 morhalodon (94°C
1daqiqe, 35-37°C 1daqiqe, 72°C 1 doqigo) ibarat
olmusdur. Baslangic temperatur 94°C 2 doq., yekun
temperatur isa 72°C 5 doq. qeyd edilmisdir.
Istifado olunmus RAPD praymerlorin ardicillig,
birlogmo temperaturu codvoal 2-do gdstorilmigdir.

Cadval 2. istifado olumus RAPD praymerlorin
ardicillig1 vo  birlogmo temperaturu
Ardicilhq

N Praymer -3 T, °C
1 OPA19 CAA ACGTCG G 342
2 OPDO02 GGA CCCAACC 36.2
3 OPDI11 AGC GCCATT G 37.1
4 OPD20 TCCTGGTCCC 345
5 OPD4 TCT GGT GAG G 323
6 OPGI12 CAGCTCACG A 34.7
7 OPG14 GGA TGA GACC 30.0
8 OPD10 GGT CTACACC 30.0
9 OPFO03 CCT GAT CACC 30.6
10  OPCl6 CACACTCCAG 31.6
11 OPG4 AGCGTGTCT G 31.2
12 OPJ 10 GACGCCACAC 342
13 OPG10 AAGCCCGAGG 38.7
14 OPH13 AGG GCCGTCT 39.2
15 OPD 20 ACCCGGTCAC 41.2
16  OPR2 CACAGCTGCC 39.1
17 OPC19 GTT GCC AGCC 38.5
18 OPR3 ACA CAG AGG G 39.0
19 OPD18 GTG ATCGCA G 32.8
20 OPA10 GAGAGCCAAC 31.9
21  OPA 07 GAAACGGGTG 33.1
22 OPAO08 GTGACGTAGG 35.0
23 OPB-08 GTCCACACGG 34.2
24 OPB-10 CTGCTGGGAC 35.0
25 OPB 20 GGACCCTTAC 342
26 OPEO02 GGTGCGGGAA 33.2
27  OPN 04 GACCGACCCA 31.9
28  OPO 05 CCCAGTCACT 35.6
29  OPO 06 CCACGGGAAG 35.0
30 OPO04 AAGTCCGCTC 34.2
Gel elektroforez analizi.  Amplifikasiya

olunmus fragmentlor 1.8%-li aqaroza gelindo
elektroforetik analiz olunmusdur. RAPD va ISSR
praymerlarlo sintez olunmus PZR mohsullar1 0.5
pg/ml qatiligh etidium bromid vasitasilo gelds
ronglonarok "BIO-RAD gelin sonodlosdirilmosi”
aparatinda sokli ¢okilmisdir.

Naticalarin statistik analizi. Miosyyon bir
amplikonun niimunodo miisahido olunmasi 1,
olunmamasi isa 0 kimi niganlanmigdir. Niimunalor
arasindaki genetik oxsarliq (GO) Jaccard oxsarliq
indeksi asasinda hesablanmisdir.

GO = a/(a+ b+c) 1)
burada: a - hor iki fordds olan bondlorin sayi; b -
yalniz birinci forddo miisahide olunan bondlorin
say1; ¢ - iso yalniz ikinci forddo miisahido olunan
bandloarin sayidir (Jaccard, 1908).

Genetik miixtoliflik asagida gdostorilmis Nei
diisturu  osasinda 4 zonanin hor biri Ti¢iin



Hoasanova va b.

hesablanmigdir:
H=1-) Pi’

burada: H - genetik miixtaliflik indeksi; P; - har bir
amplikonun zonalar iizrs tezliyidir (Nei, 1973).

NOTiICOLOR VO ONLARIN MUZAKIROSI

ISSR marker analizi. Noxud genotiplorinds
polimorf ISSR praymerlori miioyysn etmak ii¢iin 5
genotipin genomu 15 praymer vasitoesi ilo
yoxlanilmigdir. ilkin yoxlanma zamani 5 genotipdo
15 ISSR praymeri ilo 68 amplikon sintez olunmus,
onlardan  34-ii polimorf olmusdur. 7 praymerls
(UBC 875, UBC 877, UBC 878, UBC 854, UBC
859, UBC 869, UBC 874) amplifikasiya getmomis,
digor 8 ISSR praymer (UBC 112, UBC 808, UBC
809, UBC 810, UBC 880, UBC 827, UBC 864,
UBC 873) iso vyiksok polimorflug niimayis
etdirmisdir (Sokil 1). Ratnaparkhe vo homkarlari
ISSR markerindon istifads edarak, noxud vo yabani
novlorde genetik miixtolifliyin miioyyan olunmasi
(GA)n tokrarina malik praymerlorin orta soviyyado
polimorfizm gostordiyini bildirmisdir (Ratnaparkhe
et al., 1998). Bizim tadqiqatda da (GA)n tokraria
malik praymerlor (UBC 810, UBC 811, UBC 112,

M1 2345 12345 23453

UBC 873)
olmusdur.

Secdiyimiz 8 ISSR praymer 62 noxud
genotipindos polimorfizmi miloyyon etmok {i¢iin
istifado olunmusdur. Tadgiqat zamani timumilikdo
41 amplikon geyds alinmig, onlardan 32-si polimorf
olmusdur (sokil 1). ©On ¢ox amplikon say1 UBC 810
praymerindo miigahido edilmis vo onlardan 5-i
polimorf olmusdur (Sokil 2). Umumilikds, 8 ISSR
praymerindon 80% polimorfizm qeyds alinmigdir
(cadval 3).

Bhagyawant vo homkarlari da noxud bitkisi
tizorindo apardiglar1 tedgiqat zamam1 UBC 880
praymerinin on polimorfluq gostordiyi vo bu
praymerin temperatura davamli noxud niimunolorini
forglondirmok {iglin istifade oluna bilacayini qeyd
etmisdir (Bhagyawant and Srivastava, 2008). Bizim
todgiqatlarda da UBC 880 praymeri ilo yalniz
quragliga davamli genotiplards (Flip 00-19, Flip 97-
32, Flip 97-81, Masallr 30, Flip 22-04, Samaxi 25,
Agdas 18, Flip 03-27, Flip 04-38, Flip 97-24) 630
n.c. uzunlugunda bir spesifik amplikonun sintezi
agkar olunmusdur (Sakil 3). UBC 880 praymeri vo
onun SCAR praymeri islondikden sonra onlardan
quraqliga davamli noxud genotiplorinin skrininqindo
istifads etmoak olar.

digorlorine nisbaton daha polimorf

43 123435 M121343 12343

Sakil 1. UBC 873 (A), UBC 864 (B), UBC 880 (C), UBC 810 (D), UBC 809 (E), UBC 854 (F), UBC 869 (G),
praymerloari ilo 5 noxud genotipinds aparilan PZR analizinin naticalori.
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Sakil 2. Noxud niimunslarinin UBC-810 ISSR praymeri ilo amplifikasiyasi naticesinds alinmig amplikonlarin
1,8%-li agaroza mohlulunda elektroforetik analizi
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Cadval 3. 8 ISSR praymeri ilo alds olunmus amplikonlarin say1, polimorf amplikonlarin say1, polimorfizm (%)

vo genetik miixtoliflik indeksi (GMI).

Praymer Amplikonlarin say1 Polimorfik amplikonlarin say1 Polimorfizm, % GMi
UBC-873 4 3 75 0.60
UBC-810 8 5 62.5 0.84
UBC-808 5 4 80 0.84
UBC-112 5 4 80 0.75
UBC-811 6 4 66.7 0.67
UBC-827 5 5 100 0.79
UBC-864 4 4 100 0.74
UBC-809 4 3 75 0.66

Com 41 32 80% 0.73

Orta qiymat 5 4
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Sokil 3. UBC 880 praymeri ilo sintez olunmus PZR mshsullarmin 1.8%-li aqaroza gel analizi: 5-Flip 00-19, 8-Flip 97-
32, 10-Flip 97-81, 14-Masalli 30, 18-Flip 22-04, 20-Samax1 25, 22-Agdas 18, 23-Flip 03-27, Flip 04-38, 28- Flip 97-24

RAPD marker analizi. Polimorf RAPD
praymerlori tapmaq {iglin 5 noxud niimunasinds
30 praymerdon istifads olunaraq genom DNT il
PZR analizi aparilmisdir. Biitiin praymerlords
amplikon miisahido olunmusdur. ilkin yoxlama
zamani 166 amplikon alinmig, bunlardan 98
polimorf olmusdur. Bu praymerlordon 19
polimorfizmi askar edilmemis vo ya onlarin
istifadoesi elektroforezde olduqca az farqlonon
bondlorin tozahiirii ilo naticolonmisdir. Digor 11
praymer (OPA 19, OPD02, OPD 02 , OPD 10,
OPD 11, OPD 4, OPS 09, OPG 12 OPG 14, OPF
03, OPC 16) iso yiiksok polimorfizmo malik
olmagla, polimorfizmin Oyronilmasindo miinasib
hesab edilmis vo bu praymerlor 62 noxud
niimunasinds genetik miixtalifliyi miioyyon etmok
iigilin istifado olunmusdur (Sokil 4). Tatbiq olunan

M 12345 1 23 4 5

1 23 45

praymerlorin adi, amplikonlarin sayi, polimorf
amplikonlarin say1 ve polimorf amplikonlarin faizls
miqdar1 cadval 4-ds verilmisdir.

Beloliklo, 62 noxud genotipindo 11 RAPD
praymerdon 77 amplikon qeyds alinmis, onlardan 76
amplikon polimorf olmusdur. Miisyyen olunan
polimorfizmin qiymoti iso 80-100% arasinda
doyismisdir. Chowdhury vo hamkarlari da 19 noxud
niimunasinds genetik slagoni miioyyan etmok {igiin
22 RAPD vo 22 ISSR markerindon istifade etmis,
RAPD praymerlorinin ISSR praymerlorino géro daha
¢ox amplikon yaratdigini bildirmisler (Chowdhury et
al., 2002). Birillik noxud névleri arasindaki genetik
olagoni miloyyon etmok fiiglin Ahmad torofindon
aparilmig digar todgigat isinde 8 RAPD
praymerindon 115 amplikon sintez olunmusdur
(Ahmad, 1999).

M12345 12345

. E= Ci DHE

Sokil 4. OPD 11 (A), OPD 10 (B), OPC 16 (C), OPD 02 (D), OPG 12 (E), praymerlori ilo 5 noxud

genotipindo aparilan RAPD analizinin naticolori
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Cadval 4. 11 odod RAPD praymeri ilo oldo olunmug amplikonlarin say1, polimorfik amplikonlarin say1, polimorfizm

(%) va genetik miixtaliflik indeksi (GMI).

Ne Praymer Ardicilhq (5’ - 3’) Amplikonlarin say1 amplfl?(:;ll;:i'l:l say1 Poléom/ot-)lr:;lzm GMi
1 OPA 19 CAAACGTCG G 12 12 100.0 0.66
2 OPD 02 GGA CCCAACC 8 8 100.0 0.91
3 OPD 11 AGC GCCATTG 8 8 100.0 0.93
4 OPS 09 TCCTGGTCCC 4 4 100.0 0.97
5 OPD 4 TCT GGT GAG G 5 4 80.0 0.94
6 OPG 12 CAG CTCACG A 10 8 80.0 0.75
7 OPG 14 GGA TGA GACC 3 3 100.0 0.63
8 OPD 10 GGT CTA CACC 5 5 100.0 0.72
9 OPF 03 CCT GAT CACC 10 10 100.0 0.97
10 OPC 16 CACACTCCAG 7 6 80.0 0.85
11 OPG 4 AGCGTGTCTG 4 4 75.0 0.90

Com - 77 76 98.7 -
Orta qiymot - 7.0 6.9 98.6 0,85

Apardigimiz todqiqat zamani polimorf bandlorin
boyiik migdarina OPA 19 (Sokil 5), OPG 12 vo
OPF 03 praymerlori, az miqdarna iss OPD 4
praymeri malik olmusdur. Bandlorin orta say1 hor
praymer osasinda 7 bearabar olmusdur ki, bu da
geyd olunan praymerlorin DNT polimorfizminin
toyininds effektivliyini bir daha tasdiqloyir. Biitiin
praymerlor arasinda zongin genetik miixtaliflik OPS
09 vo OPF 03, zoif genetik miixtaliflik iso OPG 14
praymeri ilo miioyyan edilmisdir. Praymerlorls aldo
olunan naticalors asaslanaraq toyin edilmis genetik
miixtolifliyin orta qiymoti 0.85 hesablanmisgdir.
Genetik miixtalifliyin orta qiymotinin boylik olmasi
tadqiqat obyekti kimi secilmis genotiplorin genom
saviyyasindo miixtslifliyinin yiiksok oldugunu
siibut edir. Sudupak vo homkarlar1 da Cicer cinsino
aid ndvlarin filogenetik slagasinin todqiqi zamani 7
RAPD praymerdon 95 amplikon sintez etmis, bu
amplikonlarin 92 polimorf olmusdur (Sudupak,
2002).

BALT 2 X A 56 T
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1531617 1831920 21 2223 24 2526 27
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Sakil 5. OPA 19 praymeri ils sintez olunmus PZR
mohsullarmin 1,8%-li aqaroza gelinds elektroforetik
analizi

ISSR va RAPD marker analizlorinin
miiqayisali tohlili. ISSR vo RAPD marker
analizlorindon oldo edilon noticolor hom ayri-

ayriliqda, hom ds birlegdirilorok SPSS programi
vasitosi ilo dendroqram qurulmus ve miiqaisali
tohlil olunmusgdur. Genotiplar ISSR praymeri ilo 8,
RAPD praymeri il 12 klasterds qruplasmigdir Bu
da RAPD praymerlorinin daha polimorf oldugunu
gostarir. Hor iki dendroqramda Flip 32-79, Flip 05-
19, Flip 06-144 niimunsloari eyni klasterds bir-birina
yaxin genetik mosafods qruplagsmigdir. RAPD
praymeri ilo qurulmus dendroqramda Loankoranl,
Yardimli 28, Agstafa 35, Masalli 51 niimunslarinin
hor biri ayrica klasterds yerlogmisdir. Eyni zamanda
bu hal ISSR klasterinds ds qeyds alinmisdir. RAPD
vo ISSR  marker analizlorindo  qurulmus
dendroqgramlarin oxsar olmas1 diger todqiqatcilar
torofindon do qeyd edilmisdir (Fernandez, 2002;
Tanyolac, 2003).

62 noxud genotipi arasinda genetik oxsarliq
SPSS paket programi Jaccard oxsarliq indeksi
osasinda  hesablanmigdir.  Aparilan  analizin
naticasinds Jaccard genetik oxsarliq indeksinin orta
giymati 0.65-5 barabar olmus, genetik baximdan
bir-birine yaxin genotiplarin Flip 03-71 va Flip 04-
35, Sultan vo TH 1-04, Flip 97-32 va Flip 03-34,
Flip 22-04 va Flip 04-38, Flip 00-19 va Flip 06-28,
Flip 02-88 vo Sultan, Flip 03-48 va Flip 06-33,
Flip 06-18 vo Flip 06-161, Flip 05-169 vo Ordubad
39, bir-birina on uzaq genotiplarin isa (genetik
oxsarliq indeksi 0,27 olmaqla) Lonkoran 1 vo Qusar
43, Lenkeranl va Ordubad 41, Yardimh 28, Flip
97-32 oldugu geydo alimmisdir. Hor iki analizin
(RAPD vo ISSR) naticalari birlegdirilorok UPGMA
metodu osasinda (Unweight Pair Group Method
with Arithmetic mean) SPSS paket programinda
tortib olunmus dendroqgram Sokil 6-da verilmisdir.
Dendrogqramdan goriindiiyli kimi niimunslor 11
klasterdo qruplasmusdir. I klaster 39, II klaster 3,
III, IV, V Klasterlar hor biri 4, VI, VII, X va XI
klasterlor 1, VIII, IX klasterlor 2 genotipden ibarat
olmusdur. Birinci klaster 20 vo 19 niimunadon
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ibarot iki yarimqrupa boliinmiisdiir. Birinci A
yarimqrupda yerloson niimunolorin 18-i ICARDA-
dan introduksiya olunmus genotiplordir. Yiiksok
perpektivli niimunslor kimi giymotlondirilmis Flip
00-19, Flip 97-32, Sultan vo TH 1-04 genotiplari do
bu yarimqrupda yerlosmisdir (Mirzoyev va b.,
2010). Birinci B yarimqrupundaki niimunslarin 10-
u yerli, 9-u iso ICARDA-dan oldo olunmusdur.
Normin, Agstafa 42, Lonkoran 2 va Calilabad 50
niimunslori hiindiir boylu ve yiiksok mohsuldar
niimunoalor olub eyni klasterdo (V klaster)
qruplagmisdir.

Niimunoslorin mongayi ilo klasterds yerlogsmasi
arasinda lmumi olaqo tapilmasa da, bozi
genotiplords uygunluq miisahide edilmisdir. Belo

Noxud bitikisinin genetik miixtalifliyinin

ki, Ordubad 41 va Ordubad 39, Qusar 43 vo Qusar
44, Flip 32-79, Flip 05-19, Flip 06-144, Flip 06-89
va s. eyni klasterds yerlogmigdir.  Belolikla, aldo
olunan noticolor, eloco do Nei genetik miixtaliflik
indeksinin orta qiymoti (RAPD va ISSR
markerlorinds miivafiq olaraq 0,85 vo 0,73)
niimunslorin identfikasiyasinda hor iki markerin
daha effektiv oldugunu oks etdirir. Eksperiment
naticasindo RAPD praymerlor arasinda OPD 02,
OPD 11, OPS 09, OPD 4, OPF 03 vo OPG 4, ISSR
markerlor arasinda iso UBC 810, UBC 808 vo UBC
827 praymerlori noxud bitkisinin  genetik
tadgiqatlarinda on  effektiv  praymerlor kimi
giymatlondirilmisdir.

Ilaster?

lf folaster 2

Idlaster3

H
li

4
[

Ilasterd

Iclaster 5
Ilaster 6

KKlaster?

KKlaster 8

Klaster 9

lT

aster 10 Iclasterl ]

Sokil 6. ISSR va RAPD markerlori asasinda 62 noxud genotipinin genetik
gohumlugunu oks etdiron dendroqram
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Olkomizdo noxud bitkisi ilo aparilan
tadqiqarlarindan abiotik va biotik stress amillarine
davamli yeni niimunslori miioyyon etmok {igiin
yuxarida geyd olunan praymerlordon istifado oluna
bilor. Eyni zamanda, Jaccard oxsarliq indeksino
osason genetik baximdan bir-birindon uzaq
masafaodo yerlogon genotiplari seleksiya
programlarinda totbiq etmok olar.
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Noxud bitikisinin genetik miixtalifliyinin

HUccaenoBanue I'enernueckoro Paznooopazuss Pacrenmii Hyra
C Ilomombio ISSR 1 RAPD Mapkepos

C.I'. T'acanoBa, /I’x. Omkaru, JI.A. AMupoB, A.U. MammanoB
HUncmumym eenemuyeckux pyecypcoe HAHA

C uenbpio U3ydYeHusl TEHETHYECKOTo momMopdusma cpenu 62 o0pas3iioB HyTa ObLIBI UCTIONIB30BaHbl 15 ISSR
u 30 RAPD mnpaiimepsl. B pe3ynbsrare uccienoBanus cpefHUN ypoBeHb nonumopdusma aist ISSR u RAPD
mpaiimepoB coctaBmn  98% um 80% coorBercTBeHHO. CpemaHMii HWHIEKC TEHETHYECKOTO CXOJACTBA,
BBISIBICHHOTO HA OCHOBE IBYX MapkepoB, Obul paBeH (0,65, oOpasmpl KIacTEpHOIO aHalKM3a C HHAEKCOM
reHeTnyeckoro cxoicrsa B mpenenax 0,27-1B Obmm crpynnupoBaHbl B 12-TH OCHOBHBIX KiacTepax.
CpenHsis olleHKa HMHIEKCA TeHeTudeckoro pazHooOpasus Hes (0,85 u 0,73 mna RAPD u ISSR mapkepos,
COOTBETCTBEHHO) YKa3blBaeT Ha TO, 4TOo 00a Mapkepa sBISIOTCS 3(Q(eKTUBHBIMEU Uil UACHTHQUKAIUHA
obpasnoB. CorjyacHo pes3yibTaTaM SKCIEPHUMEHTOB, HanOonee >dexkTuBHBIMU cpenu RAPD mapkepos
okazanuck npaiiMepsl OPD 02, OPD11, OPD 09, OPD 4, OPF 03 u OPG 4 , a cpeau ISSR mapxepos -
npaitmepsr UBC 808 u UBCS827. Ilpaitmep UBC 880 ISSR m SCAR mpaitmep (sequence characterized
amplified region-oTiM4arOmIUEcs MOCISAOBATSILHOCTH  aMILIM(UIIMPOBAHHBIX  00JACTEH) MOYKHO
HCTIOJIb30BaTh PU CKPUHHUHIE 3aCyX0yCTOWYMBBIX TEHOTHIIOB HYTA.

Kniroueevie cnosa: monexynsapusie mapxepol, ISSR, RAPD, norumopguszm JHK, kracmepnwiii ananuz, Cicer
arietinum L.

Investigation Of Genetic Diversity Of Chickpea Plants With ISSR And RAPD Markers
S.G.Hasanova, J.Ojagi, L.A.Amirov, A.Ch.Mammadov

Institute of Genetic Resourses, ANAS

Genetic polymorphism of 62 chickpea samples have been studied using 15 ISSR and 30 RAPD markers.
The avearge levels of polymorphism for ISSR and RAPD were found to be 98% and 80%, respectively. An
average value for the genetic similarity index based on 2 markers was 0.65, the samples of cluster analysis
with genetic similarity index within the limits of 0.27 to 1 were divided all genotypes into 12 main clusters.
The mean values of Nei’s genetic diversity index (0.85 and 0.73 for RAPD and ISSR markers, respectively)
shows, that both markers are effective for identification of chickpea genotypes. According to results of study,
OPD 02, OPD11, OPD 09, OPD 4, OPF 03 and OPG 4 primers of RAPD markers, UBC 808 and UBC 827
primers of ISSR markers appeared to be most effective. UBC 880 primer of ISSR and SCAR primer
(sequence characterized amplified region) can be used in the screening of drought tolerant genotypes of
chickpea.

Key words: molecular markers, ISSR, RAPD, DNA polymorfism, cluster analysis, Cicer arietinum L
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AMEA-nin Xobarlari (biologiya va tibb elmlari), cild 68, Ne2, sah. 45-52 (2013)

Nax¢ivan MR 9razisinds Yayillmis Brassicaceae Burnett Fasilosindo

Aparilmis Nomenklatur Dayisikliklor

T.H.Talibov, F.X.Nabiyeva

AMEA Naxc¢ivan Bolmasi Bioresurslar Institutu, Babaok kii¢., 10, Nax¢ivan AZ 7000, Azarbaycan,

E-mail: t_talibov@mail.ru

Mboqaloda Naxcivan MR arazisinda yayilmis Brassicaceae Burnett fasilosind daxil olan cins vo névlarin
miiasir sistematik tahlilinin naticalori haqqinda moalumat verilir. Fasilonin 62 cinsinin 36-sinda va 183

noviin 72-ds nomenklatur dayisikliklor edilmisdir.

Acar sozlor: Brassicaceae, taksonomiya, nomenklatur dayisikliklor

Naxgivan Muxtar Respublikasi orazisinin flora
va bitkiliyinin miixtalifliyi her zaman botaniklarin
diqgetini 6zlino colb etmis vo maragli todqgiqat
obyekti olmusdur. Flora tohlilinden molum olur ki,
yer kiirasindo bag veran qlobal istilosmoys vo
miixtolif faktorlara moruz qalan ekosistemlordo
taksonomik torkibdo miivafiq doyisiklikloro bag
verir. Qeyd olunan bu analoji cohotlor regionun
florasinda genis yayilan taksonlardan biri olan
Brassicaceae fosilosino do 6z tosirini gostorarok,
onun miiasir név torkibinds miihiim doayisikliklora
sabob olmusdur. Belo ki, miiasir dovrdo flora va
bitkilikdo miisahida olunan taksonomik
doyisikliklorin  aragdirilaraq,  hortorafli  tohlil
olunmasi mogsadouygundur vo botanika elmi
qarsisinda dayanan vacib problemlardondir.

Taksonomik doyisikliklor noticosinda
Azarbaycan, o climloden, Nax¢ivan MR florasinda
nazara carpacaq qarisiqliq, sistemsizlik yaranmigdir
ki, bu da ondan istifado zamani, xiisusilo gonc
tadqiqatcilar iiglin xeyli ¢atinliklor toradir. Buna
sistematika elminds son dovrlar totbiq edilon yeni
yanasmalar, homg¢inin faktik herbari materiallarina
osason S.K. Cerepanovun (®mopa CCCP, 1936;
soh. 243-292) vo Rusiya EA Botanika Institutu
torafindon nosr edilmokds olan “Koncmekt duopst
Kagmkaza” (mosul redaktor A.L. Taxtacyan) asorlori
sabab olmusdur (Koncnekt ¢uopsr KaBkaza, 2012).
Ikinci osordo demok olar ki, bdyiik oksoriyyot
fosilolordo ciddi doyisiklor edilmis, bir ¢ox halda
iso siyasi konyukturalara miidaxilo edilmisdir.
Masalan, ndviin tasvir olundugu orazini gostorarkon
“ormmcan u3 Typenkoit Apmernn” kimi olmayan bir
orazi haqqinda yanlis molumat verilir ki, bu da
slibhasiz redaktorun monfur xislotinden dogur. Ona
gora da son dovrlords yazilan monoqrafik asorlorde
vo elmi moqalolordo miioyyan g¢atismazliglara yol
verilir. Bu magsadls aparilan ¢oxillik tadgigatlarin
naticasi  vo  son  adebiyyat  menbalorinin
aragdirilmasi osasinda regionun Kolomkimilor -
Brassicaceae fasilosindoa edilmis taksonomik va

nomenklatur  dayisikliklor miioyanlasdirilmigdir
(I'poccreiim, 1950; soh.108-251; KoncnekT ¢uopst
KaBkaza, 2012;  MexnayHapoIHbIH  KOJEKC
Ootannueckoi HOMeHKIaTypbl, 2005; dmopa
AzepOaiimxana, 1953; soh. 141-323; dnopa
Apmennn, 1966; soh.61-301; dnopa CCCP, 1936;
soh. 386-870).

Sirf nomenklatur doyisikliklor aparilmasi {igiin
iic osas sobab vardir. Birinci: kegmisdo gotiiriilon
adlarin moévcud kodlara uygun golmomasi zamani
vo homginin, toassiif ki, bozi miiasir alimlorin
goesdon vo ya tesadiifon nomenklatur macallonin
talablarine amal etmadiklorinda.

Ikincisi: tipifikasiynin olmamasi iiziindon bir
cox adlar kegmisdo sohvon doyisdirilmisdir. Ciinki
tip konsepsiyasi anlayisi tam olaraq yalmz XX
osrdo miioyyon edilmigdir.

Ugiincii: adlarin ¢oxu prioritet prinsipin
yaradilmasi arofasinds verilmisdir, bels ki, avvalki
adlar az taninmis miisalliflor torafindon darc edilmis
osarlordo  gOstorilmis  vo  sonraki  misalliflor
torofindon nozoro almmamigdir (AnekceeB u 1p.,
1989, Eropogsa, 2000).

Son illordo nomenklatur soboblordon adlarin
dayisdirilmasi bir ¢ox problemlorin yaranmasina
gotirib ¢ixarmisdir. Bir nego dofo sistematiklor
Beynolxalq nomenklatur Macollasinin toloblorine
tam uygun sistemli nomenklaturanin hazirlamasina
cohd gostardilor. Lakin, avvallor nosr edilmis kohno
osorlordoki adlarin  doqiqglosdirilmasine  diqqet
yetirilmomasi igin  basa c¢atdirilmasina manea
olmusdur. Bels gonasto golmok olar ki, biitiin elm
adamlarinin, nomenklatur macoallosino ciddi omal
etmosi, osason sistematiklorin ciddi  soylori
tipifikasiynin vo adlarin dosyisdirilmasinds {imumi
raziliga golmolori ona gatiracok ki, nomenklatur
soboblordon adlarda  doyisikliklor az-az rast
golinacok vo nohayat onlar miitoxassislor iiciin
narahatciliq tératmayacokdir.

T.H.Talibbov vo ©.S.ibrahimovun todqiqgat
molumatlarina osasen hazirda Ikilopalilor sinfinin
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miasir floras1 regionda 104 fosilo, 647 cins, 2144
névlo tomsil olunmusdur (Talibov, Ibrahimov,
2008). Belo ki, taksonlarin, onlarin miislliflorinin
ad1 doyisilmis, avvallor asag1 sistematik soviyyodo
olan taksonlar daha yiiksok soviyyayos qaldirilmis,
oksina bazi fasiloler cins, ndv saviyyasing, cinslor
iso ndv, yarimnov vo hotta forma soviyyesino
endirilmisdir. Eyni bir fasilodon olan cinsdon yeni
fosilo vo cinslor ayrilmig, bir sira taksonlar
digarlarina birlesdirilmisdir.

Aparilan arasdirmalarin naticasindo
miioyyonlosdirilmisdir ki, Ikilopolilor  sinfino
moaxsus olan 57 fasils, 219 cinss aid olan 334 n6vds
taksonomik vo nomenklatur dayisikliklor aparilmas,
50 yeni cins va 67 yeni név alave olunmusdur
(bunlar son raqemlor deyil). 2010-2012-ci illards
aparilan tadqiqatlar zamani olds olunmus naticolor
osasinda Naxc¢ivan MR  orazisindo yayilmis
Brassicaceae fasilosine daxil olan bitkilarin
taksonomik spektri hazirlanmigdir. Molumdur ki,
bu fosilonin Azaorbaycan florasinda 67 cinso daxil
olan 231 novi verilir. Onlardan Naxg¢ivan MR
orazisinda (2008-ci ilodok olan monbolors osason)
67 cinsa aid 165 novii yayillmisdir (Nabiyeva, 2011;
soh. 96-103; Talibov, Ibrahimov, 2008, soh. 110-
120; ®nopa AzepOaiimkana, 1953, soh. 141-323).
Bu miqdar orazi florasimin iimumi cinslorinin (874)
7,67%-1 vo ndvlarinin (2835) 5,86%-i qadordir.

Son illordo florada ayri-ayrn sistematiklor
torofindon aparilan miixtalif doyisikliklor, yeni
taksonlarin olavo edilmosi vo s. Kolomkimiler
fasilasinin torkibino ds slaveler olunmasina zarurati
yaratmigdir. Bununla slaqoadar olaraq, Brassicaceae
fosilosindo  aparilan nomenklatur  doyisikliklor
asagidaki sistematik icmalda tosvir vo tohlil olunur.
Qalin  siriftlo  gdsterilon novler Azarbaycan,
homginin Nax¢ivan MR florasina yeni daxil edilmis
taksonlardir.

Fam.: Brassicaceae Burnett, nom. cons., nom.
alt. - Kolomkimilor

Supertrib.1. Brassicodae V.E. Avet.

Trib.1. Brassiceae DC.

Subtrib.1. Brassicinae Sond.

1. Genus: Brassica L. - Kalom

Subgen. 1. Melanosinapis (DC.) V.1.Dorof.

1(1) B. nigra (L.) W.D.J. Koch — Qara

koalom
Subgen.2. Rossosinapis V.I.Dorof.
Sect.1. Campestres V.1.Dorof.

2(2) B. campestris L. - Col kolomi

3(3)*B. napus L. - Salgamturp

4(4)*B. rapa L. - Turp

Subgen.3. Brassica

5(5)*B. oleracea L. - Bostan kolomi

2. Genus: Sinapis L.- Xardal (istiot)

Subgen.1. Ceratosinapis (DC.) V.I.Dorof.
comb. nova.
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6(1) S. arvensis L. - Col xardal
3. Genus: Erucastrum C.Presl - Kiprikli
erucastrum
7(1) E. armoracioides (Czern. ex Turcz.)
Cruchet (Brassica elongata Ehrn.)-Xardalvari
kiprikli e.
4. Genus: Eruca Mill. - Indau
8(1) E. sativa Mill. - Okin indausu
Subtrib.2. Rapistrinae Wettst.
5. Genus: Rapistrum Crantz, nom. cons. —
Tursong (Salgam)
9(1) R. rugosum (L.) All. - Qirisigh tursong
Subtrib.3. Moricandiinae Prantl
6. Genus: Moricandia DC. — Morikandia
10(1) M. meyeri (Boiss.) V.I.Dorof. [Zuvanda
meyeri (Boiss.)Askerova; Malcolmia meyeri
Boiss.]- Meyer morikandiasi
11(2) M. perfoliata (C.A.Mey.) V.I.Dorof.
[Conringia perfoliata (C.A.Mey.) N.Busch,
Conringia clavata Boiss.] - Sancaqli m.
7. Genus: Conringia Heist. ex Fabr. -Konringia
12(1) C. orientalis (L.) C.Presl - Sarq
konringia
13(2) C. planisiliqua Fisch. & C.A. Mey. -
Yastimeyvo k.
14(3) C. persica Boiss. - Iran k.
Trib.2. Euclidieae DC.
8. Genus: Euclidium W.T. Aiton, nom. cons. -
Dasmeyva
15(1) E. syriacum (L.) W.T. Aiton - Suriya
dasmeyvosi
Trib.3. Crambeae Coss.
Subtrib. 1. Isatidinae Caruel
9. Genus: Goldbachia D.C., nom. cons. -
Qoldbaxia
16(1) G. torulosa DC. - Topacikli qoldbaxia
10. Genus: Myagrum L. - Sicanotu
17(1) M. perfoliatum L. - Dolinmisyarpaq
sicanotu
11. Genus: Isatis L. - Rangotu
Sect.1. Samerarioides Boiss.
18(1) . steveniana Trautv. (1. anceps N.
Busch) - Steven rangotu
19(2) 1. karjaginii Schischk. - Karyagin r.
20(3) 1. latisiliqua Steven (I. nummularia
Trautv.) — Enlimeyva r.
21(4) 1. subradiata Rupr. - Siiali r.
Sect.2. Isatis
22(5) I. glauca Aucher ex Boiss. — Boz
rangotu
23(6) 1. bungeana Seidlitz - Bunge r.
24(7) 1. brachycarpa C.A.Mey. - Qisameyva r.
Sect.3. Arterolobus Boiss.
25(8) 1. ornithorhynchus N. Busch -
Ordokburun r.
26(9) 1. buschiana Schischk. - Bus .
27(10) 1. iberica Stev. - Giircii r.
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12. Genus: Sameraria Desv. - Boyrokmeyvo
Sect.1. Sameraria
28(1) S. armena (L.) Desv. - Ermoni
boyrokmeyvasi
29(2) S. cardiocarpa Trautv. - Urakvari b.
Sect.2. Tetrapterigium (Fisch. & C.A.Mey.)
Boiss.
30(3) S. glastifolia (Fisch. & C.A.Mey.) Boiss.
- Rongotuyarpaq b.
13. Genus: Clypeola L. - Marcoki
31(1) C. dichotoma Boiss.[Pseudoanastatica
dichotoma (Boiss.) Grossh.]- Hacali morcaki
32(2) C. jonthlaspi L. (C. microcarpa C.
Moris) - Yarganotuvari m.
Subtrib.2. Raphaniinae Hayek
14. Genus: Raphanus L. - Turpca
33(1) R. raphanistrum L. - C6l turpcasi
34(2)*R. sativus L. - Okin t.
15. Genus: Crambe L. — Qatran
Sect.1. Orientecrambe 1.1.Khalilov
35(1) C. orientalis L. - Sorq gotrant
36(2) C. armena N.Busch - Ermani q.
37(3) C. grossheimii I.i.Khalilov —
Qrossheym (.
38(4) C. juncea Bieb. [C. aculeolata (N.
Busch) Czerniak] - Cubugqvari q.
Subtrib.3. Buniadinaec Wettst.
16. Genus: Bunias L. - Topootu
39(1) B. orientalis L. - Sarq tapoaotu
17. Genus: Calepina Adans. - Kalepina
40(1) C. irregularis (Asso) Thell. - Oyri
kalepina
18. Genus: Neslia Desv., nom. cons. - Nesliya
41(1) N. apiculata Fisch., C.A. Mey. et Ave-
Lall. - Sivriuc nesliya
42(2) N. paniculata (L.) Desv. - Siipiirgs n.
19. Genus: Litwinowia Woronow - Litvinov
43(1) L. tenuissima (Pall.) Woronow ex
Pavlov. - Zarif litvinov
Trib.4. Coluteocarpeae V.I.Dorof.
20. Genus: Physoptychis Boiss. - Bozqovqag
44(1) Ph. caspica (Habl.) V. Boczantzeva [Ph.
gnaphalodes (DC.) Boiss.]- Xazar bozqovgaci
21. Genus: Coluteocarpus Boiss. -
Saqqildagmeyva
45(1) C. vesicaria (L.) Holmboe - Torlu
saqqildagmeyva
Supertrib. 2. Sisymbriodae V.E.Avet.
Trib.1. Hesperideae Prantl
Subtrib.1. Matthiolinae Janch.
22. Genus: Matthiola W.T. Aiton, nom. cons. -
Sobbugiilii
46(1) M. boisseri Grossh. - Buasiye sobbugiilii
47(2) M. odoratissima (Pall. ex Bieb.) W.T.
Aiton — Iyli s.
23. Genus: Anchonium DC.- Anxoni
48(1) A. elichrysifolium (DC.) Boiss. -

Quruyarpaq anxoni
49(2) A. persicum (DC.) Bornm. -iran a.
24. Genus: Sterigmostemum Bieb. - Sterigma
50(1) S. acanthocarpum Fisch. & C.A. Mey. -
Iynomeyva sterigma
51(2) S. incanum Bieb. [ S. torulosum (Bieb.)
Stapf] - Topaocikli s.
52(3) S. tomentosum (Willd.) Bieb. - Kegatiik
.
25. Genus: Strigosella Boiss. — Striqosella
Sect.1. Schirjajevija (F. Dvorak)
Botsch.
53(1) S. africana (L.) Botsch. [Malcolmia
africana (L.) W.T. Aiton] - Afrika striqosellasi
Sect.2. Fedtschenkoa (Regel)
Botsch.
54(2) S. intermedia (C.A.Mey.) Botsch.
(Malcolmia taraxafolia Balb.) - Orta s.
Subtrib.2. Hesperidinae Hayek
26. Genus: Hesperis L. - Gecagiilii
Subgen.1. Hesperis
55(1) H. hirsutissima (N.Busch) Tzvel. -
Sarttiikciiklii gecagiilii
56(2) H. matronalis L. - Geco bandvsosi g.
57(3) H. pycnotricha Borbas et Degen -
Sixtiikciiklii g.
58(4) H. transcaucasica Tzvel. — Conubi
Qafqaz g.
59(5) H. voronovii N. Busch (H. armena auct.
non Boiss.) - Voronov g.
Subgen.2. Mediterranea Borbas
60(6) H. persica Boiss. (H. karsiana N. Busch)
-Iran g.
Subtrib.3. Erysiminae Prantl
27. Genus: Erysimum L. - Isitmootu
Sect.1. Cheiropsis (C.A.Mey.) Ledeb.
61(1) E. wagifii Kassumov — Vaqif isitmaotu
62(2) E. substrigosum (Rupr.) N.Busch -
Kalokaotiir i.
63(3) E.cheiri (L.) Crantz (Cherianthus
cheiri L.) - Bag i.
Sect.2. Contracta V.i.Dorof.
64(4) E. szowitsianum Boiss. - Sovig i.
Sect.3. Canescentia V.I.Dorof.
Subsect. 1. Iberica V.I.Dorof.
65(5) E. ibericum (Adams) DC. — Giircii i.
Sect.4. Hieracifolia V.1.Dorof.
66(6) E. brachycarpum Boiss. - Qisameyvo i.
67(7) E. pulchellum (Willd.) J.Gay - Qasong i.
68(8) E. chazarjurti N.Busch — Xazaryurdu

69(9) E. lilacinum Steinb. - Bondvsayi i.
Sect.5. Pachygonum (C.A.Mey.) V.I.Dorof.
70(10) E. repandum L. - Gomirilmis i.
71(11) E. sisymbrioides C.A.Mey. - Siivorani

Sect.6. Erysimum
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Subsect.1. Gelida V.I.Dorof.
72(12) E. gelidum Bunge - Soyuq i.
73(13) E. krynitzkii Bordz. — Krinitski i.
Sect.7. Agonolobus (C.A.Mey.) Ledeb.
Subsect.1. Subangulata V.I.Dorof.
74(14) E. crassipes Fisch. & Mey. -
Yogunayaq i.
75(15) E. subulatum J. Gay (E. persicum
Boiss.) - Iran i.
Subsect.2. Cylindrica V.I.Dorof.
76(16) E. leptophyllum (Bieb.) Andrz. -
Daryarpagq 1.
77(17) E. collinum (Bieb.) Andrz. - Topavari i.
78(18) E. leucanthemum (Steph.) B.
Fedtsch.(E. passgalense Boiss.) - Aggicak i.
28. Genus: Acachmena H.P.Fuchs -
Akaxmen
79(1) Acachmena cuspidata(Bieb.) H.P. Fuchs.
[Erysimum cuspidatum (Bieb.) DC.] -
Qalxanli akaxmen
Subtib. 4 Alyssinae Sond.
29. Genus: Fibigia Medik. - Fibigia
80(1) F. macrocarpa (Boiss.) Boiss. -
Irimeyvo fibigia
81(2) F. macroptera (Kotschy et Boiss. ex
E.Fourn.) Boiss. — Iriganad f.
30. Genus: Brachypus Ledeb. - Braxipus
82(1) B. suffruticosa (Vent.) V.I.Dorof.
[Fibigia suffruticosa (Vent.) Sweet] - Yarimkol
braxipus
31. Genus: Asperuginoides Rauschert -
Asperqunoud
83(1) A. axillaris (Boiss. & Hohen.) Rauschert
(Buchingera axillaris Boiss. & Hohen.)-
Qoltugmeyve asperqunoud
32. Genus: Peltariopsis N.Busch - Qalxanliot
84(1) P. grossheimii N.Busch - Qrossheym
galxanliotu
85(2) P. planisiliqua (Boiss.) N. Busch -
Yastibuynuzmeyva q.
33. Genus: Meniocus Desv. - Yastimeyva
86(1) M. linifolius (Stephan ex Willd.) DC. -
Koatanyarpaq yastimeyva
34. Genus: Alyssum L. — Cugundurot
Subgen.1. Alyssum
Sect.1. Alyssum
Subsect.1. Alyssum
87(1) A. gehamense Fed. - Hegem
c¢ugundurotu
88(2) A. persicum Boiss. (A. muelleri Boiss. &
Buhse) - Iran ¢.
89(3) A. muelleri Boiss. ex Buhse — Miiller ¢.
Subsect.2. Desertorum (A.P.Iljinsk.)
AP Iljinsk.
90(4) A. parviflorum Fisch. ex Bieb.[A.
campestre auct. non (L.) L.] - Xirdagigok ¢.
91(5) A. stapfii Vierh.(A. buschianum
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Grossh.) - Staf ¢.
92(6) A. strigosum Banks & Soland.-
Sarttiikciiklii ¢.
93(7) A. hirsutum Bieb. - Kolokétiir ¢.
94(8) A. desertorum Stapf (A. turkestanicum
Regel & Schmalh.)- Sohra ¢.
95(9) A. szovitsianum Fisch. & C.A.Mey. -
Sovig ¢.
96(10) A. strictum Willd. - Diiz g.
Subsect.3. Psilonema (C.A.Mey.) A.P.iljinsk.
97(11) A. alyssoides (L.) L. (A. calycinum L.)
—Kasali ¢.
98(12) A. dasycarpum Steph. -
Tiikciikliimeyva ¢.
Subgen. 2. Odontarrhena (C.A.Mey.)
A.P.1ljinsk.
Sect.1. Odontarrhena (C.A.Mey.) C.Koch
Subsect.1. Compressa T.R.Dudley
99(13) A. murale Waldst. & Kit. var. murale. -
Divar ¢.
Subsect.2. inflata T.R.Dudley
100(14) A. tortuosum Waldst. & Kit. ex
Willd.(A. bracteatum auct.) - Qivrim ¢.
Trib.2. Arabideae DC.
Subtrib.1. Arabidinae Sond.
35. Genus: Arabis L. - Orabotu
Sect.1. Turritella C.A.Mey. et
Bunge
101(1) A. sagittata (Bertol.) DC. — Oxvari
arabotu
102(2) A. glabra (L.) Bernh. (Turritis glabra
L.) — Hamar o.
Sect.2. Arabis
103(3) A. caucasica Willd. - Qafqaz ».
104(4) A. flaviflora Bunge — Sar1 o.
Sect.3. Alamatium DC.
105(5) A. recta Vill.(A. auriculata auct. non
Lam.) - Diiz o.
Sect.4. drabohisis Griseb.
106(6) A. armena N.Busch- Ermonistan o.
107(7) A. carduchorum Boiss. — Urikvari o.
36. Genus: Drabopsis C.Koch - Dariotu
108(1) D. nuda (Belanger) Stapf (D. verna C.
Koch) - Yaz dariotu
37. Genus: Arabidopsis (DC.) Heynh., nom.
cons. - Kasakotu
109(1) A. thaliana (L.) Heynh. - Talya
kasokotu
110 (2) A. parvula (Schrenk) O.E. Schulz -
Tiikciiksiiz k.
38. Genus: Thellungiella O.E.Schultz -
Tellungiella
111(1) T. pumila (Steph.) V.i.Dorof.
[Arabidopsis pumila (Steph.) N.Busch] -
Tiikciiklimeyve tellungiella
Subtrib.2. Drabinae Hayek
39. Genus: Draba L. — Yastiqotu
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Sect.1. Aizopsis DC.
112(1) D. bruniifolia Stev. (D. globifera
Ledeb.) - Kirpikyarpaq yastiqotu
113(2) D. diversifolia Boiss. et A. Huet —
Miixtalifyarpaq y.
114(3) D. polytricha Ledeb. - Coxtiikciiklii y.
Sect.2. Draba
115(4) D. siliquosa Bieb. - Yonqarli y.
Sect.3. Drabella DC.
116(5) D. huetii Boiss. - Huet y.
117(6) D. muralis L. - Divar y.
118(7) D. nemorosa L. - Mesolik y.
40. Genus: Erophila DC., nom. cons. -
Baharotu
119(1) E. verna (L.) Bess. — Yaz baharotu
Subtrib.3. Cardamininae Prantl
41. Genus: Barbarea W.T. Aiton, nom. cons. -
Vazarak
Sect.1. Barbarea
120(1) B. arculata (Opiz ex J. Presl.& C.Presl.)
Rchb. (B.vulgaris auct. non W.T.Aiton) -
Qovsvari vazarak
121(2) B. minor C.Koch - Kigik v.
122(3) B. plantaginea DC. - Bagayarpagi v.
123(4) B. integrifolia DC. — Biitovyarpaq v.
Sect.2. Strictae V.1.Dorof.
124(5) B. stricta Andrz. - Six v.
42. Genus: Rorippa Scop. - Aciqusoppayi
Subgen.1. Rorippa
125(1) R. amphibia (L.) Bess. - Sucaq
aciqugoppayi
126(2) R. austriaca ( Crantz) Bess. - Avstriya
a.
Subgen.2. Jonsellia V.1.Dorof.
127(3) R. palustris (L.) Bess. — Bataqhq a.
43. Genus: Nasturtium W.T. Aiton, nom. cons.
- Aciqic
128(1) N. offisinale W.T. Aiton, nom. cons. -
Darman aciqicist
44. Genus: Armoracia G. Gaertn., B. Mey. et
Scherb., nom. cons. - Xardal

129(1) A. rusticana (Lam.) G. Gaertn., B. Mey.

et Scherb. [A. macrocarpa (Waldst. & Kit.)
Kit. ex Baumg.] - Adi xardal
45. Genus: Cardamine L. - Urakotu
Subgen.1. Cardamine
Sect.1. Cardamine
130(1) C. uliginosa Bieb. - Bataqliq tirokotu
131(2) C. ochroleuca Stapf - Bozumtul- sar1

46. Genus: Murbeckiella Rothm. - Frin
132(1) M. huetii (Boiss.) Rothm. - Huet frini
47. Genus: Leptaleum DC. - Leptaleum
133(1) L. filifolium (Willd.) DC. - Sapvari
leptaleum
Triba.3. Chorisporeae Ledeb.
48. Genus: Diptychocarpus Trautv. -

Ciitbuynuz
134(1) D. strictus (Fisch. ex Bieb.) Trautv. -
Six clitbuynuz
49. Genus: Chorispora R. Br. ex DC., nom.
cons. - Alakiiliing
135(1) Ch. iberica (Bieb.) DC. - Giircii
alakiiliingii
136(2) Ch. tenella (Pall.) DC. - Zarif a.
Trib.4. Sisymbrieae DC.
Subtrib.1. Alliariinae Prantl
50. Genus: Alliaria Heist. ex Fabr. -
Sarimsaqotu
137(1) A. petiolata (Bieb.) Cavara & Grande
(A.officinalis Andrz. ex Bieb.)- Darman
sarimsaqotu
Subtrib.2. Sisymbriinae Sond.
51. Genus: Sisymbrium L. - Siiveran
Subgen.1. Sisymbrium
138(1) S. altissimum L. - Boylu siivaran
139(2) S. septulatum DC. [S. bilobum
(C.Koch) Grossh.] - Saqqali s.
Subgen.2. Buschia V.I.Dorof.
140(3) S. loeselii L. - Lezel s.
141(4) S. irio L. - Irio s.
52. Genus: Cymatocarpus O.E.Schultz -
Sorbastmeyva
142(1) C. grossheimii N.Busch - Qrossheym
sarbastmeyvasi
53. Genus: Descurainia Webb & Berthel.,
nom. cons. - Dekuran
143(1) D. sophia (L.) Webb. ex Prantl - Sofiya
dekurani
54. Genus: Dichasianthus Ovcz. et
Junussov - Dixaziant
Sect.1. Longipodae V.I.Dorof.
144(1) D. contortuplicatus (Stephan ex Willd.)
Sojak [Neotorularia contortuplicata
(Stephan ex Willd.) Hedge & J. Leonard;
Torularia contortuplicata (Stephan ex
Willd.) O.E.Schulz] — Buruqli dixaziant
Sect.2. Dichasianthus
145(2) D. torulosus (Desf.) Sojak
[Neotorularia torulosa (Desf.) Hedge & J. Leonard,
Torularia torulosa (Desf.) O.E. Schultz] -
Qabariql d.
Trib.5. Thlaspieae DC.
Subtrib.1. Capsellinae Prantl
55. Genus: Camelina Crantz - KShranot
Sect.1. Camelina
Ser.1. Camelina
146(1) C. sativa (L.) Crantz - Okin kéhronotu
147(2) C. rumelica Velen. (C. albiflora(Boiss.)
N.Busch - Agrong k.
Sect.2. Flexuosae V.I.Dorof.
148(3) C. laxa C.A.Mey. - Seyrok k.
56. Genus: Capsella Medik., nom. cons. -

Qusappayi
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149(1) C. bursa - pastoris (L.) Medik. - Adi
qusappayi

57. Genus: Hymenolobus Nutt. ex Torr. &
A.Gray - Coxtoxumluot

150(1) H. procumbens (L.) Nutt. ex Torr. &
A.Gray - Yatan ¢oxtoxumluot

58. Genus: Thlaspi L. — Yarganotu

Sect.1. Thlaspi

151(1) T. arvense L. - C6l yarganotu

152(2) T. huetii Boiss. - Huye y.

Sect.2. Neurotropis DC.

153(3) T. platycarpum Fisch. et
C.A.Mey.[Neurotropis platycarpa (Fisch. & C.A.
Mey.)

F.K.Mey.]-Yastimeyvo y.

154(4) T. szowitsianum Boiss. — Sovi¢ y.

155(5) T. armenum N.Busch [Neurotropis
armena (N. Busch) Czer] — Ermonistan y.

156(6) T. perfoliatum L. [Microthlaspi
perfoliatum (L.) F.K.Mey.] — Dalinmis y.

Sect.3.Pterotropis DC.

157(7) T. tatianae Bordz. [Carpoceras tatianae
(Bordz.) Grossh., Noccaea tatianae

(Bordz.) F.K.Mey.] — Tatyana y.

59. Genus: Apterigia Galushko - Qanadsiz

158(1) A. rostrata (N.Busch) Galushko
[Thlaspi rostratum N.Busch , Atropatenia

rosrtata (N.Busch) F.K.Mey.] — Buynuzcuqlu
ganadsiz

159(2) A. zangezurica (Tzvel.) V.1.Dorof.
[Atropatenia zangezura( Tzvel.) F.K.Mey.,

Thlaspi zangezura Tzvel.] — Zangozur q.

60. Genus: Aethionema W.T.Aiton —
Pulcuqluot

Sect.1. Isoptera N.Busch

160(1) A. virgatum (Boiss.) Hedge (A.
elengatum auct., A. szowitsii Boiss.) — Sovig
pulcuqluotu

Sect.2. Aethionema

161(2) A. pulchellum Boiss. & Huet. - Zarif p.

162(3) A. diastrophis Bunge - Qirish p.

163(4) A. edentulum N.Busch - Dissiz p.

164(5) A. fimbriatum Boiss. - Kakilli p.

165(6) A. arabicum (L.) Lipsky - Orab p.

166(7) A. carneum (Banks et Sol.) B. Fedtsch.
[Campyloptera carnea (Banks & Soland.)

Botsch &Vved.] - Otrang p.

167(8) A. salmasium Boiss. — Salmas p.

168(9) A. cordatum (Desf.) Boiss. -Urokvari p.

169(10) A. cardiophyllum Boiss. & Heldr. -
Urokyarpaq p.

Sect.3. Iberidella (DC.) Boiss.

170(11) A. trinervium (DC.) Boiss. [Iberidella
trinervia (DC.)Boiss.] - Ugdamarli p.

171(12) A. sagittatum Boiss. (Iberidella
sagittata Boiss.) - Oxvari p.

61. Genus: Lepidium L. — Bozalaq
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Subgen.1. Lepidium
Sect.1. Lepidium
172(1) L. crassifolium Waldst. et Kit. —
Qalinyarpaq bozalaq
173(2) L. latifolium L. - Enliyarpaq b.
174(3) L. lyratum L. - Udvari b.
175(4) L. persicum Boiss. — Iran b.
Sect.2. Dileptium (Raf.) DC.
Subsect.1. Foetidum V.i.Dorof.
176(5) L. ruderale L. - Yol b.
Subsect.2. Perfoliatae
177(6) L. perfoliatum L. - Oxlu b.
Subsect.3. Vesicarium V.I.Dorof.
178(7) L. vesicarium L. - Qovuqlu b.
Subgen.2. Lepia (Desv.) A.P.iljinsk.
179(8) L. campestre (L.) R.Br. - Okin b.
Subgen.3. Cardamon (DC.) V.I.Dorof.
180(9) L. sativum L. - Vozoari b.
62. Genus: Cardaria Desv. — Kardariya
Sect.1. Cardaria
181(1) C. draba (L.) Desv. (Lepidium draba
L.) - Bozalaq kardariya
182(2) C. chalepensis (L.) Hand.- Mazz. (C.
boissieri (N. Busch) Soo, Lepidium chalepensis
L., Lepidium boisseri N.Busch) — Hoalab k.
Sect.2. Propinqua V.I.Dorof.
183(3) C. propinqua (Fisch. & C.A.Mey.)
N.Busch (Lepidium propinqum Fisch. & C.A.
Mey.)Oxsar k.

Goriindiiyii kimi, 62 cins vo 183 ndévdon [bu
miqdar orazi florasinin Umumi cinslarinin (874)
7,09%-1 vo ndvlorinin (2835) 6,46%-1 qodordir]
ibarat olan fasilonin an ¢ox noévii olan cinslarina:
Erysimum L. — 18, Alyssum L. — 14, Aethionema
R.Br., Isatis L. — 10, Lepidium L. — 9, Arabis L. 7,
Draba L. — 7, Thlaspi L. — 7, Hesperis L. — 6,
Barbarea W.T. Aiton — 5, Brassica L. — 5 vo s.
aiddir. Brassicaceae fasilasine dair 62 cinsindon
36-da (58,06%) vo 183 ndvdon 150-do (82,0%)
ciddi doyisikliklor vardir. Dayisilmis ndvlerin
imumi miqdarn  72-dir  (39,34%). Belsliklo,
sistematik icmal tohlil olunaraq, orazide yayilmis
Kolomkimilor fasilosinin  cins vo novlerinde
aparilmig taksonomik doyisikliklorin noticolori
doaqiglasdirilmisdir. Miisyyanlasdirilmisdir ki, 16
cinso 24 yeni nov olave olunmus, 18 cinsdo iso
doysikliklor edilmsgdir. Fasiloyo 7 yeni cins daxil
edilmisdir. Bu cinslora daxil olan 10 néviin bazilari
cins saviyyssindon nodv statusuna endirilmis,
bozilori iso basqa cinslorin noévleri ilo ovoz
edilmisdir. Tobii ki, bitki ortiiylindo vo florada bas
veron tapintilar vo yeni-yeni aragdirmalar bundan
sonra da slave va doyisikliklorin olmasina zemin
yaradacaqdir.

Qeyd olunan nomenklatur doayisikliklorla
yanag1, “®nopa Aszepbaiimkana” asarinin 4 cildinde



Talibov va Nabiyeva

(dmopa  Aszepbaiimkana, 1953; soh.141-323)
Brassicaceae fasilasino aid ndvlarin
adlandirilmasinda xeyli ¢atigmazliqlara rast goldik.
Mosoalon, Lepidium perfoliatum- Oxlu
bozalaq(sah.152); Thilaspi perfoliatum — Dalinmis
yarganotu (s.184); Conringia perfoliata- Sancaqh
konrinqgiya(soh.231); Myagrum perfoliatum —
Dalinmisyarpaq sicanotu (s.281). Bu
adlandirilmalarin hamisinda igladilmasi an uygun
vo digor fosilolords do islodilon Dolinmis monasi
veron s6z olmalidir. Cox maraqlidir ki, eyni bir
sohifada(sah.256) Draba polytricha va D. siliquosa
novlori hor ikisi Buynuzlu yastiqotu
adlandirilmigdir. Diizgiin olar ki, birinci ndv

Coxtiikciiklii, digori iss Yonqarh yastiqotu
adlandirlsin. Lepidium propinquum — Oxsar
bozalaq(soh. 149) yazilmisdir, lakin diger
fosilolordo rast olunan propinquum — qohum

monasinda isladilib. Bazi adlarda mosslon, Draba
huetii(sah.261) — Xyue yox Huyet yastiqotu;
Malcolmia taraxacifolia (soh.290) — Haciqovuq
yox Aciqovuq malkolmia va s. Siibhosiz ki, bels
catigmazliqlar ~ Azorbaycan  florasmmin = milli
dilimizde nosr edilocok yeni saylarinda aradan
galdirilacaq,  homg¢inin  miiasir  flora  vo
bitkiliyimizin biomiixtslifliyi ilo maraqlanan hor bir
tadqiqatci iiclin shomiyyastli elmi monba olacaqdir.
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Homenkaarypubie Uzmenenuss B CemeiictBe Brassicaceae Burnett Ha Tepputopun
HaxsbrusiBanckoii AP

T.I'.TaabiooB, ®.X.HaOtueBa
HUncmumym buopecypcos, Haxuviganckoe omoeneneue HAHA
B craTtbe mpescraBisercsi pe3yibTaThl 00 COBPEMEHHOM TaKCOHOMHYECKOM aHanu3e Brassicaceae Burnett
BO (prmope HaxupiBauckoit AP. B pesynbrate B 36 pone u3 62, a Taxke B 76 Bune u3 183 Obuia mpoBeneHa
JIOTIOJTHEHUS] 1 HOMEHKIIATYPHbIC U3MCHEHHUSL.
Knrwuesvie cnosa: Brassicaceae, makcoHOMUsl, HOMEHKIAMYPHbIE U3MEHEHUS.
Nomenclatural Changes In The Family Of Brassicaceae Burnett In The Territory Of the
Nakhchivan Autonomous Republic
T.H.Talibov, F.Kh.Nabiyeva
Institute of Bioresources, Nakhchivan Department, ANAS

Results of the modern taxonomic analysis of Brassicaceae Burnett family in the flora of Nakhchivan
Autonomous Republic have been presented in the paper. Nomenclatural changes were done in 36 of 62

genera and in 72 of 183 species.

Key words: Brassicaceae, taxonomy, nomenclatural changes
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NaCl Duzu Stresinin Bugda Genotiplarinin Bazi Morfofizioloji

Gostariciloring Tasiri

U.F.ibrahimova

AMEA Botanika Institutu, Badamdar sossesi, 40, Baki AZ1073, Azarbaycan;

E-mail: u.ibrahimova@yahoo.com

NaCl duzunun artan qatihqlarimin (150, 300 mM) dondolma fazasinda Triticum aestivum L. (Qiymotli-
2/17, Nurlu-99, 9zomatli-95) vo Triticum durum Desf. (Qaraqil¢iq-2, Borakatli-95) bugda genotiplorinin
bazi morfofizioloji gostaricilorine (kok vo govdonin yas va quru ¢okilori, yarpaqlarin nisbi su tutumu,
yarpaqlarda iimumi azotun, K" vo Na* ionlarinin miqdar) tasiri tadqiq olunmusdur. Askar olunmusdur
ki, duz stresi naticasinda biitiin genotiplords kok va govdalorin yas va quru ¢akilori, yarpaqglarda iimumi
azotun vo K'-un miqdar1 azalir, Na'-un migdar iss artir. Alinan noticolora asason, Borokatli-95 vo
9zomatli-95 genotiplorinin duza daha ¢ox davamlhiliq gostarmasi miioyyan edilmisdir.

Acar sozlar: NaCl, morfofizioloji gostoricilor, duzadavamiiliq, Triticum aestivum L., Triticum durum Desf.

GIRIS

Torpaq soranligi bitkilords fizioloji proseslora
tosir edon miihitin ekstermal amillorindon biridir.
Torpaq mohlulunda duzlarin miqdart artiq olduqda
osmotik stres yaranir ki, bunun sayasinds torpaqda su
potensiali asag diisiir, noticads bitki torpagdan kifayat
godor su uda bilmir. Duzlarm osmotik vo ion tosirlori
naticasindo bitkinin vegetativ organlarinin boyiimosi
vo inkisafi longiyir, eyni zamanda fotosintez vo
transpirasiyanin  intensivliyi azalir vo  bitkinin
mohsuldarligi agagi diigiir (Koca et al., 2007; Munns,
2002). Duz va ya quraghq streslori zaman1 bitkinin
boyiimesinin  longimasi  bitki-su  miinasibatinin
dayisilmasi ilo six baghdir (Dichio et al., 2002).
Miioyyen edilmisdir ki, bitkilorin duzadavamliligi Na*
ionlarma nisboton K ionlarmin selektiv sokildo
udulmasi ilo six olagalidir (Wenxue et al., 2003). Bitki
hiiceyrolorinin normal faaliyyati iiciin hiiceyra
daxilindo K “/Na" nisbotinin yiiksok soviyyado
saxlanilmas1 vacib sortlordondir (Zhu, 2003). Duz
stresinin tosiri altinda inkisaf edon bitkilor K™ vo Na"
otiiriiciilorinin  vo H' nasoslarmm ekspressiyasimi
tonzimlomaklo, sitoplazmada K * ionunu yiiksok, Na*
ionunu iso asag1 qatiliqda saxlayirlar. Bununla
olagadar olaraq, K’/ Na' seciciliyi bir ¢ox bitki
ndvlarinin, o climlodon, bugdanin duzadavamliliginda
istirak edon osas fizioloji mexanizmlordon biri hesab
edilir (Gorham, 1990).

Biitlin bunlar1 nozors alaraq, toqdim olunan
isdo duz stresinin bugdanin bozi morfofizioloji
gostaricilaring tasiri Oyronilmisdir.

MATERIAL VO METODLAR

- Todqiqat obyekti kimi, ET  Okingilik
Institutunun Gen Bankindan gotiiriilmiis 3 yumsaq

(Qiymotli-2/17, Nurlu-99, ©zomatli-95) vo 2 bork
(Qaraqilgiqg-2, Barokatli-95) yerli bugda
genotiplorindon istifado olunmusdur. Bitkilor siini
iglim kamerasinda isigin intensivliyi 10000 luks,
temperatur - 15-20° C, havanin nisbi riitubati - 70-
80%-do yetigdirilmigdir. Toxumlar 1kq torpaq
tutumuna malik plastik qablarda (h=13 sm, d=14
sm) nozarot vo tocriibo variantlarinda okilmisdir.
Bitkilor 3 yarpaq morhslasine qodor normal
suvarilmig, 3 yarpaq morhslesindon sonra iso
bitkilorin bir hissesine 150 vo 300 mM NaCl
mohlulu slave etmoklo siini torpaq soranlig
yaradilmigdir.

Yarpaglarda nisbi su  tutumu  (NST)
gravimetrik metodla (Tambussi et al., 2005),
timumi azotun miqdar1 Keldal metodu (Sofibayov,
1963), Na" vo K’ ionlarmin miqdar1 iso alovlu
fleymfotometrik metodlu ilo alov fotometrindo
(model PFP7, ingiltora) toyin olunmusdur.

NOTICOLOR VO ONLARIN MUZAKIROSI

Odobiyyat molumatlarina asason, duz stresi vo
boyilimo parametrlori (clicormo doracasi, kok vao
gbvdonin yas vo quru g¢okilori, gdvdo vo koklorin
uzunlugu) arasinda monfi korelyasiya movcuddur
(Wang et al., 2009). Duz stresi biitiin taxil
bitkilorinds, o ciimladon, bugdada kok va
govdolorin quru ve yas ¢okilorini ohomiyyatli
dorocodo azaldir (Sen, 2011; Marvi et al., 2011).
Bizim tocriibolordon alinan naticolor do bu
molumatlarla uzlagsmigdir. Tadqiqat isinde NaCl-un
150 va 300 mM qatiliglarinin bdyiime parametrlori
hesab edilon kok vo govdolorin yas vo quru
¢okilorine olan tasiri Oyronilmigdir. Sokil 1-den
goriindityli kimi, duzun tesiri naticesinde gévdonin
yas vo quru ¢okilorindo nozorogarpacaq doracado
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azalmalar miisahido olunmusdur. NaCl-un 150 mM
qatiliginda inkisaf edon bitkilordo gdvdenin yas
¢okisindo azalma on ¢ox  Qiymotli-2/17
genotipindo, on az iso Borokatli-95 vo Nurlu-99
genotiplorinde miisahido edilmisdir. Duzun artan
qatiligi govdenin yas c¢okisine daha ¢ox tesir
etmisdir. Bu zaman Qiymatli-2/17 genotipindo
azalma - 57%, ©Ozomoatli-95 vo Borokotli-95
genotiplorinds - 38%, Qaraqilgig-2 genotipinds -
48%, Nurlu-99 genotipindo 54% toskil etmisdir.
Goriindiiyii kimi, NaCl-un 300 mM qatiliginda
Nurlu-99 genotipinin gévdasinin yas ¢akisi avvalki
duz qatiligindan forqli olaraq, koskin azalmigdir.
Ozomatli-95 vo Borokstli-95 genotiplorinds iso
govdonin yas ¢okisi duzun tesirinden nisbaton az
azalmigdir (Sakil 1A).

Govdenin quru ¢okisi NaCl-un 150 mM
qatiliginda daha ¢ox Qiymotli-2/17 genotipindo
(57%), nisbaton az Barakatli-95 genotipinda (22 %)
azalmigdir. NaCl-un 300 mM qatiliginda gévdenin
quru ¢okisi koskin azalmig, Nurlu-99 genotipindo
75% Barakatli-95 genotipinds isa 31% azalma
miigahido edilmisdir (Sokil 1B). Duz stresi
soraitinde gdvdenin quru biokiitlasinin  asagi
diismosini alimlor gqida maddolorinin qithig, bitkiyo
suyun daxilolma siiretinin azalmasi va ya CO,

NaCl Duzu Stresinin Bugda Genotiplarinin

gazinin azalmasi noticosindo fotosintezin siirotinin
asagl diismosi ilo izah edirlor. Chabarzadeh va
omokdaslarma  (2004) gbrs, gdvdenin quru
biokiitlosinin azalmasi hiiceyrado turqorun azalmasi
va ya duzlarn tasiri ilo induksiya edilmis hiiceyra
divarinin strukturunun doyisilmesi ilo baglidir.
Analoji ganunauygunluq koklorin
biokiitlasinds do miisahido olunmusdur. Tacriibalor
zamani koklarin yas va quru g¢akilori NaCl-un her
iki qatihginda nozarst varianti ilo miiqayisado
nozoragarpacaq dorocods azalmisdir (Sokil 2).
NaCl-un 150 mM qatiliginda azalma daha ¢ox
Qiymatli-2/17, nisbaton az ise Nurlu-99 vo
Borokatli-95 genotiplorinds miisahids olunmusdur.
Duzun yiiksok qatiligi  koklorin  biokiitlasine

govdolordon forqli olaraq, daha az tesir
gostormisdir. NaCl-un 300 mM qatiliginda
govdolorin  biokiitlosindo bas veron koskin

azalmadan forqli olaraq, koklards bu doayisiklik ¢cox
olmamigdir.  Aldigimiz  naticolor  adabiyyat
molumatlar1 ilo {st-listo diiglir. Miiasir odobiyyat
molumatlarina  asason, duz stresinin  bugda
bitkisinin gdvdasine toksiki tosiri kdklerden farqli
olaraq, daha giicliidiir (Wu et al., 2000; Tepneukas
u ap., 2011).
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Sokil 1. NaCl duzu stresinin gévdonin yas vo quru ¢okising tosiri.
A - govdonin yas ¢okisi, B - gdvdanin quru gakisi.
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Sakil 2. NaCl duzu stresinin koklorin yas vo quru ¢okisine tosiri.
A - koklorin yas ¢okisi, B - koklorin quru gokisi

Bitkilerin davamliligi eyni zamanda, onun asagi
su potensialina malik orazilordo bdyiimo gabiliyyati
ilo do miioyyon olunur. Yiiksok NST bitkinin su
statusunu miiayyan edon miihiim gostaricilarden olub,
onlarin stresa davamliligin gOstoron
mexanizmlorindon biri hesab olunur (Sinclair and
Ludlow, 1985). Bunu nazars alaraq, NaCl-un miixtalif
gatiliglarmin tadqiq etdiyimiz bugda genotiplarinin
NST-yo olan tositi do Oyronilmisdir. Todgigatin
naticalari gostarmisdir ki, biitiin genotiplords tacriiba
variantlarinda NST-nin %-lo miqdar nazarst varianti
ilo miiqayisads asag1 olmusdur.

Sokil 3-don goriindiiyli kimi, duzun 150 mM
qatiliginda Barakatli-95 genotipi an yiiksok (85%),
Qiymatli-2/17 genotipi iss asagt (74.6%) nisbi su
tutumuna malik olmuslar. NaCl-un 300 mM
qatiliginda iso genotiplorin yarpaqlarinda NST-nin
miqdart ovvalki qatiligla miiqayisado daha asagi
olmus vo bu gdsterici Qiymatli-2/17 genotipinds -
69%, Nurlu-99-da - 73%, Ozomatli-95 genotipinda
isa 75% toskil etmisdir. Duzun 300 mM qatiliginda
Barakatli-95 (78%) genotipi an yliksok, Qaraqilgig-
2 genotipi is9 asag1 (66%) nisbi su tutumuna malik
olmugdur. Odabiyyat moanbalorinde do analoji
molumatlar vardir (Aldesuquy, Ibrahim, 2001;

Akbari ghogdi et al., 2012). Duz stresinin tosiri ilo
yarpaqlarin NST-nin azalmasi turqorun azalmasi
hesabina olur ki, bunun da sayosindo bitki su
quthigindan aziyyst ¢okir (Munns, 2002).

Bir c¢ox fizioloji va morfoloji proseslor (yarpaq
sothinin bdyiimesi, agizciglarin agilmasi, fotosintez)
yarpagin turqor potensialindan birbaga asilidir (Jones,
Turner, 1978). Duz vo ya quraqliq streslorinin
tosirindon  yarpagin  turqor  potensiali  agagi
diisdiiyiindon hiiceyranin boyiimasi longiyir (Munns
et al., 2000; Akbari et al, 2012). Garg va Singla
(2009) duz seraitinde NST-nin azalmasmi kok
sisteminin zodolonmosi naticasinds bitkinin suyu daha
effektiv sokildo uda bilmomosi ilo izah edirlor.
Aparilan todqiqatlar naticesinde malum olmusdur ki,
stres zamani duzadavamli bugda genotiplorindo NST
hassas genotiplorlo miiqayisade daha yiiksak olur
(Sairam, 2002; Neotondo et al, 2004). Bizim
aldigimiz naticolor do bu fikirlorlo uygunluq toskil
edir. Bels ki, duzun tasiri naticasinds bugda bitkisinin

yarpaglarmda NST azalmis ve morfofizioloji
olamatlora gore davamliliq gosteran Barokstli-95 vo
Ozomatli-95  genotiplorindo  digor  genotiplorlo

miiqayisade daha yiiksak olmusdur. Qaraqilgiq-2
genotipi iso duza daha gox hassasliq gostormisdir.
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Sokil 3. NaCl duzu stresinin yarpaqlarin nisbi su tutumuna tasiri.

Duz stresi bugda genotiplorinin yarpaqlarinda
azotun miqdarinin azalmasina sobab olur (Ragab et
al., 2008; Reda et al., 2009). Bizim tadqiqatlarda da
yarpaqglarda olan iimumi azotun miqdar1 duzun hor
iki qatiliginda (150 mM vo 300 mM) azalmisdir
(Cadval 1.). NaCl-un 150 mM qatihiginda iimumi
azotun miqdann Qiymsotli 2/17 vs Nurlu-99
genotiplorinde - 33%, Qaraqil¢ig-2-do - 39%,
Ozomoatli-95-da - 29%, Borokatli-95-do - 26%
azalmigdir. Duzun qatiligmin artmasi yarpaqglarda
imumi azotun miqdarina daha ¢ox tesir
gostormigdir. Azalma Qiymeotli 2/17 genotipindo -
44%, Nurlu-99-da - 48%, ©Ozomatli-95-do - 34%,
Borokoatli-95-da isa 38% toskil etmisdir. Qaraqil¢iq-
2 genotipinds daha ¢ox azalma miisahido
olunmusdur (50 %).

Duzla bagli olan tadqiqat islorinds asas digqet
osmotonzimlonmadas istirak edon dasinma sistemina
yonolmisdir (Yasar et al., 2006). Umumi dasinma
sistemindo Na® vo K" bir-biri ilo roqaboto girir
(Munns et al., 2002). Homginin gdstorilmisdir ki,
bozi taxil bitkilorinin duza hossasligt Na“ vo CI
ionlarmi transpirasiya axini vasitosilo konar edo
bilmomosi ilo baghdir (Gorham et al 1990).
Molumdur ki, Na" zohorli elementdir vo onun
yiksok qatiligr bitkilordo miixtolif metabolik
proseslorin pozulmasina gotirib ¢ixarir (Akram et
al, 2007). Zohorli ionlarin daxil olmasini
mohdudlasdiran vo ya hiiceyrado ionlar1 lazimi
miqdarda saxlamaq qabiliyyatine malik olan
bitkilor duza yiiksok davamliliq gosterirler, basqa
sozlo, yarpaglarinda az miqdarda Na® ionlarmi
toplayan genotiplor duza davamli genotiplor hesab
edilir (Khan et al.,, 1990; Akhram et al., 2007).
Tadqiq etdiyimiz biitliin genotiplorin yarpaqglarinda
Na'- jonlarinin miqdar1 duzun qatiligindan asili
olaraq artmigdir. NaCl-un 150 mM qatiliginda Na*
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on az miqdar Qiymatli-2/17 genotipinds (2,34
mq/q), on Yyiikksok miqdar1t iso Qaraqilgiq-2
genotipinda (2,9 mq/q) miisahids edilmisdir. NaCl-
un artan gatiliginda iso Na“ on az miqdar1 yumsaq
bugda genotiplorinde miisahids edilmisdir. Duzun
300 mM qatiliginda da Qaraqilgig-2 genotipindo
Na" miqdar1 digor genotiplorlo miiqayisado daha
yiiksok olmusdur (3,17 mq/q).

Yuxarida da gostorildiyi kimi, K’ ionlari
osmotik tonzimlomodo Na'-la rogabotdo oldugu
liciin duzadavamliliq K* ionlarmin miqdar ilo do
olagolidir (Sarwar, Ashraf, 2003). K’ ionlarmin
udulmasinin tonzimlonmosi, Na" ionlarinmn hiiceyra
daxilino qobulunun garsisinin alinmast vo Na” xaric
edilmosi hesabina sitoplazmada K'/Na" nisboti arzu
olunan miqdarda saxalanilir. K'/Na® nisboti
tadqiqatcilar torafindon bitkilorin duza
davamliligini xarakterizo edon asas gostorici hesab
edilir. Bunlar1 nozoro alaraq, biz do 6z isimizdo
duzun  tosirindon  asili  olaraq  bitkilarin
yarpaqlarinda K" ionlarinin miqdarin1 vo K'/Na®
nisbatini toyin etmisik. Genotiplorin yarpaqlarinda
K" ionlarimin miqdart duzun qatihgindan asili
olaraq azalmigdir. NaCl-un 150 mM qatiliginda
genotiplor arasinda K* on yiiksok miqdar1 Nurlu-99
genotipindo (13,8 mq/q) geyde alinmisdir. Digor
genotiplor arasinda nozorogarpacaq deracads forq
miisahido olunmamusdir. K™ miqdar1 Qiymatli-2/17
genotipindo 11,8 mq/q, ©zomatli-95-do 11,6 mq/q,
Qaraqilgig-2 vo Barakatli-95 genotiplorinds isa 12
mq/q toskil etmigdir. NaCl-un yiiksok qatilig
kaliumun miqdarima daha g¢ox tosir gdstormisdir.
NaCl-un 300 mM qatiliginda kaliumun on yiiksok
miqdar1 Borakatli-95 genotipinds (10,5 mg/g), on
az miqdan ise Qaraqilgig-2 genotipinds (9,0 mq/q)
miisahids edilmisdir.
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Cadval 1. NaCl duzu stresinin yarpaqlarda azot, K" vo Na' ionlarinin miqdarina tosiri

Quru ¢aki (mq/q) NaCl Qiymotli-2/17 Nurlu-99 9zamatli-95 Qaraqil¢iq-2 Barakatli-95
0 15,8 15,9 15,19 15,4 16,1
Azot 150 10,5 10,6 10,7 9,4 11,8
300 9,0 8,3 10,4 7,6 10,0
0 20,1 20,4 20,8 19,3 21,0
K" 150 16,4 15,3 18,1 14,7 17,2
300 13,8 12,2 15,1 11,8 15,8
0 1,16 1,16 1,12 1,18 1,16
Na* 150 2,73 2,4 2,88 2,98 2,6
300 5,5 5,7 5,3 6,5 5,0
0 17,3 17,5 18,5 16,3 18,1
K'/Na* 150 6,0 6,25 6,28 4,9 6,6
300 2,5 2,14 2,8 1,68 3,16

K'/Na" nisbetininin yiiksok qiymoti duzun 150
mM qatihiginda Nurlu-99 ve Qiymatli-2/17
genotiplarinds (5,1-5), asag1 qiymati isa Qaraqil¢ig-
2 genotipinds (4,84) miisahido olunmusdur. Duzun
300 mM qatiiginda K "/Na’ nisbetininin yiiksok
qiymati Borokatli-95 genotipinds  (3,5), asagi
giymoti NaCl-un 150 mM qatiliginda oldugu kimi,
Qaraqilgig-2  genotipinde  (2,83)  miigahids
edilmisdir. Goriindiiyii kimi, NaCl-un 150 mM
gatiiginda yumsaq bugda genotiplorinds K'/Na"
nisbati yiiksak olmugdur. Duzun artan qatiliginda
isa bu goOstoricinin qiymeti asag1 diismiisdiir.
Borokatli-95  genotipinde NaCl-un 300 mM
qatiiginda da K'/Na“ nisboti diger genotiplorlo
miiqayisado daha yiiksok, Qaraqil¢ig-2 genotipindo
isa NaCl-un har iki qatiliginda asag1 olmusdur.

Beloliklo, morfofizioloji gostoricilora goro,
Ozomotli-95 vo Borakatli-95 digor genotiplorlo
miiqayisado daha ¢ox duzadavamliliq gostermis,
Qaraqilgig-2 genotipi iso oksino olaraq, duza daha
¢ox hassas olmusdur.
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Bausinue Coaenoii Ctpecca, BoizBannoro NaCl Ha Hexoropsie Mopdodusznonoruueckue
Moka3zarean I'enorunos ITmenunbl

Y.®. UoparnmoBa
Unemumym 6omanuxu HAHA

Wzyueno BnusHue moBblmeHuss koHoeHtpamuu NaCl (150 mw 300 MM ) Ha HEKOTOpble
Mopdodusnonornueckue mokazarenu Triticum aestivum L. (Qiymotli-2/17, Nurlu-99, Ozomsotli-95) u
Triticum durum L. (Qaraqil¢ig-2, Boraketli-95) .(Macchl chIporo M CyXOro BelIecTBa CTEOJsI M KOPHS,
OTHOCHTENHHOE COJEpKAaHHE BOABI B JUCThAX, OOIIee coiepskaHHe a3oTa, uoHoB K', Na' B mmucTbax) B
nepro HanmuBa 3epHa. OOHapyKEHO, YTO COJIEBOH CTPECC CIIOCOOCTBYET CHMKEHHIO MAacChl CHIPOTO U
CyXOro BelecTBAa cTeOnell M KOpHeH, YMEHBLIEHHIO OOINEero cojepskaHus a3ora, MoHoB K’ y Bcex
IeHOTHIIOB, B TO K€ BPeMs YBEIHUEHHIO coaepkaHus noHOB Na . COINacHO MOMydeHHBIM pe3ynabTaTaM,
TeHOTHIIBI MIIeHUIIB bapakatnu-95 n Azamatiu-95 sBisitorcs 60s1ee CoNeToIepaHTHRIMU T€HOTHIIAMH.

Knioueswie cnosa: NaCl, mopgogpusuonocuueckue noxazamenu, coneycmouivusocme, Triticum aestivum L.,
Triticum durum Desf.
Effect of Salt (NaCl) Stress On Some Morphophysiological Signs Of Wheat Genotypes
U.F.Ibrahimova
Institute of Botany, ANAS

The effect of increasing concentrations of NaCl (150 and 300 mM) on some morphophysiological signs
(fresh and dry weight of shoots and roots, relative water content of leaves, total nitrogen, K" and Na" ) of
Triticum aestivum (Giymatli-/17, Nurlu-99, Azamatli-95i) and Triticum durum L. (Garagylchyg-2, Barakatli-
95) was studied during grain filling. It was found that salinity results in the decrease in fresh and dry weight
of roots and shoots, total nitrogen, content of K" ions in all genotypes and at the same time the increase in the
content of Na" ions. The obtained results showed that Barakatli-95 and Azamatli-95 genotypes are more salt-

tolerant.

Key words: NaCl, morphophysiological signs, salt-tolerance, Triticum aestivum L., Triticum durum Desf.
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Prenatal Ontogenezin Iki Marhalosinds Hipoksiyaya Moruz Qalmis Ag
Sicovullarin Bas Beyninds Piruvatkinazanin Foalliginin Miiqayisali Analizi
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Prenatal ontogenezin mayalanma dévriindo vo 14 - 17 giinlorinds hipoksemik hipoksiyaya moaruz
galmis ag sicovullarin postnatal ontogenezin erkan (17- vo 30-giinliik) va cinsi yetkinlik (90-giinliik)
dovrlorinds bas beynin miixtalif strukturlarinin toxuma, sitozol va mitoxondri subhiiceyras
fraksiyalarinda piruvatkinaza (PK) fermentinin foalliginin doyismo dinamikasinin bir sira
gostoricilordon asiihig1 (prenatal dovr, postnatal dovr, nahiys, subhiiceyra saviyyasi) askar
olunmusdur. Hipoksiyaya maruz qaldiqdan sonra postnatal ontogenezin 17- , 30- va 90-giinlorinds ag
sicovullarin bas beyin nahiyalorindo PK fermentinin aktivliyinin doyismosini miiqayiss etdikdo
goriiriik ki, hipoksiyanin tasirino cavab olaraq postnatal dovriiniin miiddati uzandigca onun kontrol
gostaricilorinin soviyyasina uygun gismon barpaya meyilliyi miisahido olunur. Lakin bu prosesin
daracasi prenatal ontogenezds hipoksiyanin aparildigi marhslodon asihdir.

Acgar sozlor: piruvatkinaza, hipoksemik hipoksiya, ag sicovul, prenatal ontogenez, postnatal ontogenez, bas

beyin nahiyalari, enerji miibadilasi, hiiceyra subfraksiyalart

GIRIS

Hipoksiya genis yayilmis, kliniki cohotdon
ohomiyyatli stressogen faktorlara aiddir. Prenatal
hipoksik stressin patogenetik effekti prenatal

ontogenezin dovriinden ¢ox asilidir. Prenatal
hipoksiyanin patogenezinda hiiceyra
membranlarinin  struktur-funksional  tamliginin

pozulmasi miihiim rol oynayaraq, morkozi sinir
sisteminin ~ (MSS)  faaliyyatine  tasir  edir
(Tpodpumona, 2008). Bununla boraber, MSS-in
energetik miibadilosindo do boyiik doyisikliklor bas
verir.  Hipoksiya problemi fiziologlarmm va
hakimlorin bodylik maraq dairssine aid olmasina
baxmayaraq, orqanizmin batndaxili  kegirdiyi
hipoksiyanin sonraki tozahiirlori, demoak olar ki,
Oyranilmayib (I'pad, 2006). Oksigenin xeyli hissasi
bas beyindo gedon biokimyovi reaksiyalarda
istifado olunur vo bas beyin oksigen ¢atismazligina,
yoni hipoksiyaya ¢ox hossasdir. Bu zaman MSS
daha ¢ox patoloji doayisikliklors moruz galir. Qeyd
etmok vacibdir ki, hipoksiya postnatal inkisafin
biitiin morhalolorinde MSS-do miihiim fizioiloji,
biokimyavi vo morfoloji doyisikliklorlo naticalonir
(Anoxuna u bypaBkosa, 2010; Tpodpumosa u ap.,
2010; Semenza et al. 2006).

Son illerin elmi oadsbiyyatinda hipoksiya va
glikoza miibadilesini kataliz edon fermentlor
arasinda olan asililig1 askar edon vo Oyronon iglor
¢ox mohdud saydadir. Malumdur ki, oksigenin
azlig1 hiiceyrolords gliikozanin tam parcalanmasina
(li¢ karbon tursulari tsiklindo) imkan vermir vo onu
toxumalarda omolo golon piruvati laktata gevirir

(Luc and Pierre, 2003; Mazurek et al. 2001). Bunun
noticosindo hiiceyronin daxilindo pH azalir, yoni
asidoz bag verir vo biokimyavi proseslorin
tonzimlonmasi pozulur. Deyilonlar bu problemin na
doracods vacib vo aktual oldugunu tosdiq edir
(baba-3ane, 2012; Ragidova, 2011).

Bu todqiqat isinde biz prenatal ontogenezin
mayalanma dovriinde veo 14 - 17 giinlorindo
hipoksemik  hipoksiyaya moruz qalmis ag
sicovullarda postnatal ontogenezin erkon (17-va 30-
giinliik) va cinsi yetkinlik dévriinds (90-giinliik) bas
beynin miixtalif strukturlarinin toxuma, sitozol vo
mitoxondri subhiiceyra saviyyoalarinda piruvatkinaza
(PK; ATF: piruvate phosphotransferase; EK
2.7.1.40) fermentinin foalliginin dayisma
dinamikasinin bir sira gostaricilorden asililigini agkar
vo miiqayisali analiz etmoyi qarsimiza moqsad
goymusdug.

TIODQIQATIN MATERIAL VO METODLARI

Tadgiqatlar Avropa elm fondu vo heyvanlara
garst humanist miinasibat haqqinda Helsinki
boyannamasinin  tovsiys etdiklori prinsip ve
normativ sonadlor asasinda 3 yas dovriine aid (17-,
30- vo 90-giinlik) ag sicovullar {izorindo
apartlmigdir.  Tocriibs  heyvanlari  prenatal
ontogenezin mayalanma dévrinde vo 14 - 17
giinlorinds hipoksiyaya moruz qalmig - xiisusi
kamerada har giin 20 daqiqs olmagla 5 giin arzinde
95% azot va 5% oksigen qaz qarisig1 ilo nofos
almiglar. Hipokiyaya moruz qaldigdan sonra
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postnatal ontogenezin 17, 30 vo 90 giinlorindo
dekapitasiya edilmis, onlarin hipotalamus, beyincik,
sensomotor, orbital va limbik gabiglarinin toxuma
vo subhiiceyro fraksiyalarinda PK-nin iimumi vo
xitsusi foalligr Oyronilmis, ziilalin miqdart toyin
edilmisdir (Jlakun, 1990; IIpoxoposa, 1982;
CeetyxuHa,1968; Bergmeyer, 1975; Ocaguas,
1999). Bas beyin nahiyslorinin toxumalar1 1:9
nisbatinde 0,2M tris-HCI buferi (pH 7,4); ImM
EDTA; 0,25M  saxaroza torkibli  miihitdo
homogenizasiya edilmis vo 10 dog. orzindo 1000g
rejimindo K-24 markali (Almaniya) refrijeratorlu
sentrifuqada  sentrifuqasiya edilmisdir. Alinan
cokiintiido qalmig tam dagilmamis hiiceyralor,
niivalor, toxuma qirintilar xaric edilir. Supernatant
11000-14000 g-da 20 doqiqge arzinds
sentrifuqalagdirilir. Supernatantda sitozol mayesi,
¢Okiintiido iso mitoxondri kiitlasi alinir. Sitozol
mayesi  100000g-da, 1,5-2,0 saat orzinds
differensial sentrifuqalagsma iisulu ilo “VAC-25"-do
(Almaniya) sentrifugalasdirildigdan sonra
supernatantda alinir. Mitoxondri kiitlasi 5 ml 0,32M
saxaroza mohlulunda teflon dastacikls resuspenziya
edildikdon sonra 14000g-da sentrifuqalasdirilir.
Supernatant xaric edilir, yuyulmus mitoxondri
kiitlosi fermentin foalligim1 ve ziilalin qatiligim
toyin etmak {iciin istifado olunur. PK fermentinin
mitoxondridaxili maksimal foalligin1 askar etmok
tciin ilk novbads cisimlori dagitmaq lazimdir.
Adston mitoxondrilori dagitmaq {ciin bir neco
usuldan istifado olunur: ultrases  vasitasilo,
dondurmaq ve sonra onun donunu agmaq Vo
detergentlor ilo tosir etmok. Biz todgiqatlarimizda
detergent tosirindon sonra dondurmaq ve donunu
a¢gmagq tisulundan istifads etmisik.

Kontrol kimi vivarium goraitinde saxlanilmig
vo hipoksiyaya moruz qalmamis eyni yasda olan
heyvanlardan istifado olunmusdur.

PK-nin aktivliyi H.U.Bergmeyer (1973) iisulu
ilo LKB Ultralab-sisteminin reaksiya siiratinin
analizatorunda (Isveg), iimumi ziilalin miqdar1 iso
Louri iisulu ils tayin olunmusdur (Kouetos, 1980).

TODQIQATIN NOTICOLORI VO ONLARIN
MUZAKIROSI

Prenatal ontogenezdo hipoksiyaya moruz galmis
ag  sigovullarin  beyninin  erkoan  postnatal
ontogenezds (17- va 30-giinliik) va cinsi yetkinlik
dovriinde  (90-giinliik) bas beynin  miixtalif
strukturlarinin  toxuma, sitozol vo mitoxondri
soviyyalarinds piruvatkinaza fermentinin foalliginin
dinamikasinin doyigmosi toyin olunmus va siibut
olunmigdur ki, heyvanlarin beyninin miixtalif
strukturlarinin  toxuma, sitozol vo mitoxondri
soviyyalarinds piruvatkinaza fermentinin timumi vo

60

Prenatal Ontogenezin Iki Marhalasinds

xiisusi foallig1 dayisilir.

Aparilan tadqiqatlarin naticolori gostordi ki,
mayalanma dovriindo prenatal hipoksiyaya moruz
galmis heyvanlarin beyninin miixtolif
strukturlarinda toxuma, sitozol vo mitoxondri
soviyyelorinds piruvatkinaza fermentinin timumi vo
xiisusi foalligi he¢ do homigo birmenali doyismir.
Onun heyvanin yasindan, todqiq olunan bas beyin
nahiyssindon  vo  subhiiceyro  fraksiyasinin
soviyyasindon asili oldugu askar edilmisdir (Cadval
1vo2).

Belo ki, bu cadvallordon goriindiiyi kimi,
tocriibi qrupdan olan 17-giinliik sicovullarda bag
beyin strukturlarinin toxumasinda PK-fermentinin
gostaricilari har bir tadqiq olunan nahiyada kontrol
soviyyasindo olmus, lakin xiisusi foalligi toxminon
4-8 dofo azdir, vo hotta hipotalamusda 6z kritik
gostaricisino  ¢atir vo  kontrola nisboton bu
dayisiklik yalniz 6% tagkil edir (<0.001).

30-giinliik sigovullarda 17-giinlitk
sicovullardan forqli olaraq hor bir todqiq olunan
nahiyads PK-fermentinin istor imumi, istor xiisusi
aktivliyi kontrola nisbaton toxumada 1.3-4.4 dofo
yiiksolir. Beyincikdo PK-nin xiisusi foalliginin
gostaricisi istisna togkil etmis vo kontrola nisbaton
18% (<0.001) olmusdur.

90-giinliik  sicovullarda PK-nin  aktivliyi
nahiyodon asili olaraq he¢ do birmonali doyismir:
orbital vo sensomotor qabiqlarda tmumi foaalliq
1,7-3.0 dofs yiiksaldiyi halda, limbik qabiqda,
hipotalamus vo beyincikdo kontrolla miigayisodo
forq etibarsiz olmusdur (>0.05). Xiisusi faalliginin
gostaricilorinde belo bir monzora alinirdi: orbital
gabigda 2,7 dofs yiiksolon zaman, qalan
nahiyolordo kontrola nisboton azalma miisahido
olunurdu (<0.01).

Mitoxondri saviyyasinda 17-giinliik
sicovullarda PK-nin foalligt hor bir nahiyado
kontrol gostaricilorindon 3.0-5.0 dofs, 30-giinliik
sicovullarda 1.3-12.5 dafs, 90-giinliiklords iso 2.0-
7.4 dofo artmis, yaxud kontrol soviyyesinde idi
(<0.01; <0.001). Xiisusi foalliq isa 30-giinlik
sicovullarda 3-4 dofo azalmis (<0.001), 90-
giinliiklordo is01.3-3.0 dofs kontrola nisbaton
ylksolmis, orbital gabiq istisna olmagla — burada
25% kontrola nisbaton azalmigdir(>0.05).

Sitozol ~ subhiiceyro fraksiyasinda 17-giinliik
sicovullarda PK-nin timumi aktivliyi har bir nahiyodo
azalmis (<0.05;<0.001), lakin postnatal dovrii
uzandiqca artmast miisahids olunur. Xiisusi foalliq iso
17-giinliik sicovullarda 2.4-4.0 yiiksalon zaman, 30-
va 90-giinlordo kontrola nisboton azalmasi miisahido
olunur (<0.05; >0.05) (cadval 1, 2).

Prenatal ontogenezin 14-17 giinlorinds hipok-
siyaya moruz qalmis ag si¢ovullarin bas beyninin
miixtalif strukturlarinin - hipotalamus, beyincik,
sensomotor, orbital va limbik qabiglarin toxuma,
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sitozol vo mitoxondri soviyyolorindo piruvatkinaza
fermentinin imumi va xiisusi faallig1 dayisilir vo bu
doyismo he¢ ds bir moenali olmayib: heyvanin
yasindan, todqiq olunan bas beyin nahiyasindon vo
subhiiceyra soviyyasindon asili oldugu askar
edilmisdir (Cadval 3, 4).

Cadval 3-don goriindiiyii kimi, erkon postnatal
ontogenezdo toxuma soviyyosindo orbital qabigda
PK-nin foalligt azalan zaman, 90-c1 giin bu
gostaricilor kontrol saviyyasindon 4,6 dofo yiiksok
olmus vo 457 % toskil etmisdir (< 0,001).

Sensomotor, limbik gabiglarda Vo
hipotalamusda ~ PK  fermentinin  foalliginin
dinamikasinda oxsar monzors miisahido olunur —
baxmayaraq ki, fermentin foalligt 17-ci giin
kontrola nisbaton azalir (46; 55 va 70 %), 30-cu
giin 2,5 dofoyadok yiiksalir, lakin postnatal dovr
uzandiqca (90-c1 giin) kontrol soviyyasine ¢atmaga
meyilli olur vo hotta ona gatir. Beyincikdo PK
fermentinin foalligimin soviyyasi hor bir todqiq
olunan postnatal dovrdo kontrol gdstaricilorindon
yiiksokdir (105; 179 va 116 % ; p< 0,001).

30-glinliik sicovullarda 17-glinliik
sigovullardan forqgli olaraq, hor bir tadqiq olunan
nahiyodo PK fermentinin istor iimumi, istor Xiisusi
aktivliyi kontrola nisbaton toxumada 1,2 -6,7 dofa

yiiksolir.

90-giinliik  sigovullarda PK-nin  {imumi
aktivliyi ~ orbital, = sensomotorqabiglarda  va
beyingikdo 1,2-4,5 dofo  kontrola nisbaton

yiiksaldiyi zaman, limbik qabiqda azalmis, (87%;
p>0,05), hipotalamusda iso kontrol saviyyesinds
olmusdur (106%; p>0,05) (Cadval 3).

Xiisusi foalliga goldikde goriiriik ki, postnatal
dovrii uzandigca fermentin foalligr etibarli doracoado
azalir, vo bu daha koskin beyincikdo miisahido
olunur (p< 0,001) (Cadval 4).

Tadqiq olunan beyin nahiyalorinin mitoxondri
subhiiceyra fraksiyalarinda 17-giinliik sigovullarda
PK-nin foallign her bir nahiyado kontrol
gostaricilorindon asagidir, yalniz beyincik istisna
toskil etmisdir - burada fermentin faallig1 1.409 uM
NADH/1 q tozs tox./1 dog. olmusdur, yoni  63%
kontrol soviyyasinden yiiksokdir (p< 0,01).

Orbital, sensomotor, limbik gabiqlarda vo
hipotalamusda  PK  fermentinin  faalliginin
dinamikasinda oxsar menzoro miisahido olunur —
yoni, postnatal dovr uzandigca (30 vo 90 giinodok)
PK-nin faallig: artir, va hatta kontrol saviyyasinden
1,2-5,0 dofs ¢oxalir (<0.05; <0,01;<0,001).
Beyincik yena do istisna toskil etmisdir —
goriindiiyll kimi, burada postnatal ontogenezin 30-
cu glni PK fermentinin maksimum foallig
miigahids edilirdi (743%), 90-c1 giin onun kontrol
soviyyoesine enmoyo meyillilik askar olunmusdur
(372%; <0,001) Xiisusi foalligda iso oks dinamika
miisahidoe olunur- postnatal ontogenezin vaxti

uzandigca, PK-nin foallig1 azalir (Cadval 2).

Beyin  nahiyalorinin  sitozol  subhiiceyrs
fraksiyalarinda PK-nin  fealligmin  postnatal
ontogenezdo doyismo dinamikasi oxsar monzoro
verir. Bela ki, 17 —c1 giin sensomotor gabiq istisna
olmaqla (konrol saviyyesinde idi), fermentin
foallig1 kontrola nisbaton 1,2-3,0 dofs azalaraq, 30-
cu gin 2,5-3,5 dofo artmig vo 90-c1 giin kontrol
soviyyasina enmigdir. Bu zaman, 3-cli cadvalden
gorlindityli  kimi, yenads beyincik istisna togkil
etmis, foallig1 2.72 uM NADH/1 q tozo tox./1 doq.
gostarmis  va 41% kontrol soviyyasindan yiiksak
olmusdur (p< 0,01).

PK fermentinin foalligimin doyismo
dinamikasini yasdan asililigini imumiloagdirib geyd
etmok olar ki, 17-glinlik heyvanlarm Oyronilon
strukturlarinin toxuma vo subhiiceyra
fraksiyalarinda piruvatkinazanin foalli1 osason hor
bir todqiq olunan nahiyads kontrola nisbaton
toxminon 1,2- 7,4 dofo azalir. 30-giinlik
heyvanlarin  Oyronilon strukturlarmin  toxuma,
sitozol ~ vo mitoxondri subfraksiyalarinda PK-
fermentinin  foalligt 17- gilinlik heyvanlarla
miiqayisado kaskin yiiksalmis, vo hatta kontrol
gostaricilorino nisbaton 1,5-7,0 dofo yiiksalmisdir.
90-giinliikk heyvanlarin  dyranilon  strukturlarinin
toxuma vo mitoxondri soviyyslorinde PK
fermentinin foalli§i osason kontrola nisbaton
yiiksalir, vo yalniz sitozolda kontrol soviyyesindoe
olur, vo hotta bu soviyyadon azalmagi miisahids
olunur (hipotalamusda 76% toskil etmis, p< 0,05)
(Cadval 3).

Hipoksiyanin tesirine cavab olaraq postnatal
dovriiniin miiddsti uzandiqca PK-faalliginin kontrol
gostaricilorino uygun barpa meyilliliyi miisahido
olunur. Fermentin xiisusi foalligimmin doyismo
dinamikasinda oks monzaors miisahido olunur- 90-c1
giin onun faallig1 azalir (Cadval 4).

Sigovullarin bas beyninin miixtalif
strukturlarinda ziilalin imumi miqdarmin tadqiqi
zaman malum olmusdur ki, hipoksiyanin tasirinden
heyvanin yasindan asili olaraq ziilalin migdarinin

dinamikas1 eyni tipli doyigmir. Tacriibalords
prenatal  ontogenezin mayalanma  dovriinde
hipoksiyanin  noticesindo 17- vo  30-giinliik

sicovullarda bas beyin nahiyslarinin har bir tadqiq
olunan saviyyasindas ziilalin soviyyasi asag1 diismiis
vo beyincikdo 6z kritik gdstoricisine c¢atmisdir
(17,1%). Bu zaman 17-giinliik sigovullarin bas
beyin nahiyslorinin toxumalarinda ise ziilalin
koskin artimi qeyde alinmisdir.  90-giinliik
sigovullardada ziilalin arttm1 qgeydo alinmisdir.
Prenatal orqanogenezin 14 - 17 gilinlerindo
hipoksiyaya meruz qalmis ag sicovullarin postnatal
dovriin 17- vo 30-giinlorindo ziilalin soviyyasinin
enmasi geyd olunub, va, hatta 30-giin bu enma
maksimal gostericisina ¢atmigdir. Lakin 90-c1 giin
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orbital gabiginin toxumasinda vo mitoxondri
saviyyasinda ziilalin miqdarmin 2 - 9 dafs artmasi
miisahide edilmisdir. Yalniz sensomotor qabiginin
sitozol subfraksiyasinda postnatal dovrii uzandiqca
ziilalin miqdarinin kontrol saviyyasinadok barpasi
nisbaton zoif getmis — burada 90-c1 giino onun
miqdar1 yalmz 47,8% toskil etmisdir, qalan
strukturlarda iso normal hoddo nisbi sabitlik
miigsahido edilmisdir.

Alinan naticalori miiqayiss etdukds goriiriik ki,
hipoksiyanin tosirine cavab olaraq postnatal
dovriiniin miiddsti uzandigca PK-foalliginin kontrol
gostaricilorine uygun barpast meyilliliyi miisahids
olunur. Lakin bu taqribon 90-c1 giins tosadiif edir.

Aparilan totqiqatlarin noticalori gdstarir ki,
prenatal ontogenezin mayalanma dovriinds vo
orqanogenezinl4 - 17 gilinlorinds hipoksiyaya
moruz qalmig ag sicovullarin erkon postnatal
ontogenezda bas beyninin miixtalif strukturlarinin
(hipotalamus, beyincik, sensomotor, orbital va
limbik gabiglarin) toxuma, sitozol vo mitoxondri
subhiiceyra fraksiyalarinda PK-fermentinin
foalligimin dinamikasinda osash doyisikliklor bas
verir. Bu doyisikliklor bir sira parametrlordon
miloyyon godor asilidir.

Beloalikla, postnatal ontogenezin 17- , 30- va
90-giinlorindo  hipoksiyaya moruz qalmis ag
sicovullarin  bag beyin nahiyslorindoe PK
fermentinin aktivliyinin doyismosi dinamikasinin
miiqayisali analizi gostarir ki, hipoksiyanin tesirine
cavab olaraq postnatal dovriiniin miiddoti uzandigca
onun kontrol goéstaricilorine  uygun  barpasi
meyilliliyi miisahide olunur. Lakin bu prosesin
dorocasi  hipoksiyaya moruz qalmis prenatal
ontogenezin morhoalosindon miioyyon godor asilidir.
Basqa sozls, toxuma soviyyasinds har iki prenatal
moarhalalordo hipoksiyanin tasirine moruz qalmis
sicovullarin postnatal ontogenezdo bas beyin
nahiyolorindo PK foalligimin dinamikas1 oxsar
olaraq dayisir vo 30-cu giin maksimal hadds gatir.
Lakin, prenatal ontogenezin 14-17 giinlorindo
hipoksiyanin tssirine meruz qalmis si¢ovullarin
orbital gabigindan alinmis gostaricilor istisna togkil
etmisdir - burada PK fermentinin foalliginin
maksimumu 90-c1 giino tosadiif edirdi vo 4,5 dofo
kontrola nisbaton yiiksok olmusdur.

Mayalanma dovriinde hipoksiyaya moruz
galmis sigovullarda mitoxondri soviyyasindo
fermentin imumi foalliginin maksimum haddi 90-
cu gilin miisahids olunmusdur, xiisusi foalligimin isa
90-c1 gilinlinde kontrol saviyyesine barpa olunma
meyilliliyi askar olunmusdur. Prenatal ontogenezin
14-17 giinlorinds  hipoksiyaya moruz qalmis
sigovullarda  postnatal  ontogenezde  PK-nin
foalliginin yiiksolon xott {izro artmasi, beyincikdo
isa onun tadrican azalmasi miisahide edilmisdir.

Sitozol soviyyasinde PK-nin hiperaktivliyi 30-
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cu giino tosadiif edir, vo 90-c1 giindo kontrol
saviyyasina enmasi meyilliliyi miisahids edilmigdir.

Prenatal ontogenezin mayalanma dovriinds va
14 - 17 giinlorindo hipoksiyaya moruz galmis 17-,
30- vo 90-giinliik olan heyvanlarin bag beyin
nahiyslorinda PK-fermentinin foalliginin
doyismasini miiqayise etdikds, postnatal dovriiniin
miiddoti uzandiqca, oksor hallarda, PK-faalliginin
kontrol gostaricilorine uygun barpast meyilliliyi
miisahids olunur;

Prenatal ontogenezdo hipoksiyaya moruz
galmig ag sicovullarin bas beyninda
piruvatkinazanin foalligimin miiqayisali analiz
etdikds, prenatal ontogenezin 14 - 17 giinlorindo
hipoksiyaya moruz qalmis ag sicovullarda postnatal
ontogenezdo PK-fermentinin foalliginin daha long
getmoyi mioyyon olunmus, lakin mitoxondri
soviyyesindo, beyincik istisna olmaqgla, onun
yiiksalmasi geyd olunmusdur. Miigayisa etdukda
goriiriik ki, hipoksiyanin tesirina cavab olaraq
postnatal dovriiniin  miiddoti uzandigca PK-
foalliginin  kontrol gostaricilorine uygun barpasi
meyilliliyi miisahids olunur. Lakin bu gismen 90-c1
giino tosadiif edilir. Bunu da bels izah etmok olar
ki, organogenez dovriindo hipoksiyaya moruz
galmis analardan alinan balalarda postnatal dévrde
onun (yoni, hipoksiyanin) yaratdigt agir veo
dayanigli uzunmiiddotli fosadlar miisahido olunur
(JIyxesinoBa, 2000; Meepcosn, 1993). Yoni, tacriiba
heyvanlar1 06zleri hipoksiyaya bilavasito moruz
galmasalarda, PK-fermentinin foalliginda miisahido
olunan doyisikliklori analarindan epigenetik, vo
yaxud basqa iisul ils alindigini gliman etmak olar.

Almman  naticelordon  goriindiiyii  kimi,
sicovullar 0zlori bilavasito hipoksiyaya moruz
galmasalar da, onlarin  organizmindo ciddi
doyisikliklor bas vermisdir. Yoni, postnatal
inkisafin 17-ci giiniindo, gozlorinin a¢ilmasi zaman,
onlarin bas beynindo hipoksiyaya moruz qalmis
orqanizmlords gedon oxsar proseslor miisahidos
olunurdu. 30-cu giin, orqanlarin formalagmasinin
basa catdigi dovrds, enerji tominati prosesi 0z
maksimal gostoricilori haddins catir. Lakin 90-c1
giin, yoni cinsi yetkinlik yasina ¢atmig heyvanlarda,
enerji tominat1 prosesinin kontrol saviyyayo enmasi
miigahide edilmisdir. Bu bir daha tasdigloyir ki,
prenatal dovrde hipoksiyaya moruz qalmis
heyvanlarda  adaptiv-kompensator =~ mexanizmi
dayisilir CKypasun u ap., 2009). PK-nin hipoksiya
zaman1 yliksolmosini onun bag beyin strukturlarinin
sinir hiiceyralorindo biosintetik vo bioenergetik
proseslorin  tonzimi mexanizmindo metabolik
pozgunluqlarin qarsisin1 almaq qabiliyyati ilo izah
etmok olar. Alinan faktiki naticalor PK-fermentinin
foalliginin  doyismosino adaptiv cavab olaraq
hiiceyradaxili enerji miibadilisinin miivaqgati
artmasina gotirib ¢ixaran hipoksiyanmn tesirine
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hiiceyro reaksiyasinin miihiim determinant1 kimi
baxmaga imkan vermokls, funksional neyrokimyani
yeni molumatlarla zonginlasdirirlar.
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CpaBHuTeabHblii AHaan3 AkTuBHOcTH [InpyBarknnasel Mosra benabix Kpsic, [logBepraytbix
I'mnoxkcuyeckoii I'mmokcnu Ha /IByx Tanax IIlpenartanbHoro OHTOreHe3a

A.M. Pammmaosa, T.M. Araes
Unemumym guszuonocuu um. A.1U. Kapaesa HAHA

BrisiBiena 3aBHCHMOCTD M3MEHEHHS TWHAMHUKHN akTHBHOCTH (epmenTa nupyBaTkuHasbl (I1K) B pazmuanbix
CTPYKTypax TOJIOBHOTO MO3Ta TKAHEBOU, CyOKJIETOUHBIX IIUTO30JIHHOM U MUTOXOHAPUATHHOU (PpaKIusIx oT
psna mokasartened ( MpeHaTaIbHBINA TEpUOJl, TTOCTHATAIBHBIN MEepHol, 00JIaCTh, CYOKJIETOUHBI YPOBEHB) B
TIepHO]T OTUIOAOTBOPEHUS IPEHATATLHOTO OHTOTeHe3a U Ha 14 - 17 1eHb THITOKCEMUYECKON THIIOKCHH OeITBIX
KpBIC, B TIEPUOJ PAHHETO MOCTHATALHOTO oHTOreHe3a (17 - u 30- qHeBHas) ' ToJoBOro co3penanus ( 90-
nHeBHast ). [Ipu cpaBHeHuUM wu3MeHeHus B (epMmeHTaTUBHOW akTHMBHOCTH [IK B pasmuyHbIX o0nacTsax
TOJIOBHOTO MO3ra OenbIX KpbIC Tocie aelicTBus runokcuu Ha 17 - , 30 - u 90- neHp OHTOreHe3a MOXKEM
YBUJIETh, YTO IO MEpe MPOABIKCHHS IIOCTHATAIBLHOTO IIEPHOJa B OTBET HA BO3NEHCTBHE THUIIOKCHUU
HaO0JI0]aeTC CKIIOHHOCTh K YaCTUYHOMY BOCCTAHOBJICHUIO, OJIM3Kas K YPOBHIO KOHTPOJBHBIX TIOKA3aTeICH.
OnHaKO MHTEHCHUBHOCTH 3TOTO TpoIlecca 3aBUCENa OT CTaAWH IPEeHATATLHOTO OHTOTeHe3a, MOJBEPTHYTOH
THUIIOKCHHU.

Knioueswie cnosa: nupysamkunasa, cunoKCemMu4eckds 2unokcus, oenas Kplcd, npeHamaibHblll OHMOo2eHes,
NOCMHAMAbHBIL OHMO2EHe3d, 00acmu 20J106H020 M032d, 0OMeH dHepauell, CYOKIemoyHble parKyuu

Comparative Analysis of Brain Pyruvate Kinase Activity Of White Rats Exposed To Hypoxic Hypoxia
During Two Stages Of Prenatal Development

A.M. Rashidova, T.M.Aghayev
Institute of Physiology named after A.1.Garayev, ANAS

Some relationships between the changes in the dynamics of brain pyruvate kinase (PK) activity and some
indices (prenatal period, postnatal period, brain structures, brain subfractions) have been revealed in tissue,
cytosol and mitochondrial subfractions of different brain structures of white rats exposed to hypoxic hypoxia
in fertilization period, on 14-17 days of prenatal ontogenesis, early ontogenesis (17 - u 30- days) and puberty
period (90 days). Comparison of the PK-activity of some brain structures of white rats exposed to hypoxic
hypoxia during prenatal ontogenesis revealed tendency towards the restoration of the PK-activity up to
control level with increasing postnatal development on 17-, 30- and 90 days. However, the intensity of this
process depends on the stage of prenatal ontogenesis subjected to hypoxia.

Key words: pyruvate kinase, hypoxic hypoxia, white rat, prenatal ontogenesis, postnatal ontogenesis, brain
structures, energy metabolism, cell subfractions
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Goanca-Qazax Florasinin Nadir Novlari Vo Yeni Taksonlar

T.S.Babakisiyeva !, S.C.ibadullayeva®

YUzorbaycan Déviat Agrar Universiteti, Atatlirk prospekti, 262, Gonca AZ2000, Azarbaycan
2AMEA Botanika Institutu, Badamdar sossesi, 40, Baki AZ1073, Azarbaycan;

E-mail: sayyarajamshid@yahoo.com

Gonca-Qazax florasinda 28 fasiloys, 40 cinse aid 50 novin itma va ya azalma saboblori miiayyon
edilmis va bitkilarin tabii barpas iiciin tadbirlor gostarilmisdir. 9razi florasimin nadir bitkilarindon
olan Iris camillae, fris schelkownikowii névlarinin yeni formalarma, Punica granatum néviiniin isa yeni
variasiyasina (Punica granatum var. parvilofa) arazida ilk dofs rast golinmisdir.

Acgar sozlar: Gonco-Qazax arazisi, nadir va endemik novlor, yeni areallar

GIRiS

Gonco-Qazax bolgesi flora biomiixtslifliyi
baximindan Gox zongindir. Bu botaniki-cografi

rayon o0z relyef qurulusuna goro arandan-
subalpadek  nadir bitkilori miixtalif  bitkilik
tiplorindo  comlogdirmisdir  (Famkues, 1990;

Tlamxues u ap., 1990). Bugilinadok orazids nadir vo
yalniz bura lglin xarakterik novler xiisusi olaraq
todqiq edilmomisdir. Burada qodim dovrlordon
qalmis reliktlor, Qafqaz vo yalnmiz Azorbaycana
maxsus endemik bitkilar ¢oxluq taskil edir. Onlarin
boyuk bir qismi orzaq, yem, dorman, texniki,
odviyyat, dekorativ vo s. bitki kimi yerli ohali
torafindon genis istifade edildiyine baxmayaraq,
indiyo godor onlarin genofondunu oks etdiron
novdaxili sistematika islonilib hazirlanmamisdir
(Sahmuradova vo b., 2013). Bu ndovlerin in situ
soraitdo  limit faktorlari, onlarn ddzimlilik
riskinin artmasinin sabablori dyronilmomis vo onlar
ekoloji cohatdon qiymatlondirilmomisdir.

Bizim apardigimiz son todqiqatlar gostorir Ki,
hazirda Gonco-Qazax florasimin ali bitkilorinin on
az1 10-dan ¢ox névi nadir olmagla yanasi, hom da
tohliika altindadir. Eyni monzarani biz Ganca atrafi
fitocografi rayonunun flora biomiixtolifliyinde do
gortiriik. Son tadqgigatlara gora, Gonco otrafinda
ekoloji voziyyat 2-3% pozulmamis qalmigdir
(Soforov, 2012). Bitin geyd olunanlari nozors
alaragq, Gonco-Qazax bolgesindo  nadir  vo
tohliikonin miioyyon haddinds olan bitkilorin
taksonomik torkibinin miioyyon edilmosi qarsiya
magsad gqoyulmusdur.

MATERIAL VO METODLAR

Tadqiqat aparilan orazi Azorbaycan
Respublikasmin qorb zonasinda yerlagon, sahasi
12,482 min km?® olan, Agstafa, Qazax, Daskoson,
Godaobay, Gonco, Goranboy, Naftalan, Samux,

GOygol, Semkir, Tovuz inzibati-cografi rayonlarini
ohato  edon  Gonco-Qazax  botaniki-cografi
rayonudur. ©razi doniz saviyyasindon 100 m-don
3767 m-o qador hiindiirlilyiindadir (Camus 3724 m,
Hinaldoq isa 3367 m-dir.).

Tobii soraitdo 2003-2013-cU illlor orzinds
miisahidolor aparilmis (beiineman, 1974), bir sira
geobotaniki todqiqatlar (Pabotankos, 1950) hoyata
kegirilmisdir. Bununla yanasi, nadir vo mohvolma

tohliikkesi  qarsisinda qalan ndvlerin  cografi
Oyronilmosinde  Q.Valterin ~ (1956),  Braun-
Blanquetin ~ (1937), M.Q.Popovun  (1963),
M.Zaharmm (1963) areal tosnifatindan istifado
edilmigdir. Taksonlarin adlandirilmas1  zamani

Azorbaycan florasi 8 cildliyinden, Cerepanovun
olavo va doyisikliklorindon istifade edilmisdir
(Dopa Asep6., 1952-1961; Uepenanos, 1995),

Orazido nadir vo mohvolma tohliikasi
garsisinda qalan névlari miioyyoanlasdirmak, onlarin
imumi siyahisin1 tortib etmok {iclin asagidaki
todqiqatlar apartlmisdir: Miixtolif en dairssinden
asilt olmayaraq az yayillan ndvler, miioyyon
sobabdon 6z areallarin1 qisaldan vo moahvolma
tohliikasi qarsisinda qalan taksonlar secilmisdir;
Endemik, nadir névlora tstiinliik verilmisdir. Biitiin
endemik novlorin qorunmasi masslasi qarsida
toxiraesalinmaz moaqsad kimi qoyulmusdur. Burada
novlorin endemikliyi yox, onlarin nadir va ¢ox
miirokkob statusa malik olmasi nazaro alinmisdir;
Siyahiya potensial tosorriifat imkanlarina malik
olan novlor daxil edilmis, nosli kasilmokds olan
novlorin genofondunu saxlamaq ii¢clin miioyyan
omoli todbirlor aparilmigdir; Nadir, mohvolma
tohliikasine moruz qalan va azsayli novlors digqatlo
yanasilmis, Kigik Qafqgazin simal hissesinden, Kiir
dizd, Kir-Araz ovaligi vo Bozqir yaylasi botaniki
cografi rayonlarin orazilarinin miixtolif
sahalorindon herbari materiallar1 toplanilmis vo
Azorbaycan Dovlst Agrar Universitetinin  yeni
yaradilmig fonduna tohvil verilmisdir.
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Nadir, tohlilko haddindo olan vo nainki
Azorbaycanda eloco do yayillma morkezi yalniz
Gonco-Qazax ilo mohdudlasan névlorin  miasir
vaziyyati va azalma sobablari toyin edilmis va har
bir nov barads asagida molumat verilmisdir.

Norgizcicoklilor - Amaryllidaceae C.St. Hil.
fosilosine aid Fiser strinbergiyasi - Sternbergia
fischeriana (Herb.) M.Roem. novl erkon
¢icokloyon, mohdud vo areali daralan bitkidir.
Bozqir yaylasinin Goytops, Budyax, Kolagayl
saholorindo asagi vo orta dag qursaginin quru
yamaclarinda tok-tok rast golinir. G6zal gorliniislii
dekorativ bitkidir, soganaqciglarinin va ¢igoklorinin

toplanmasi  nadirlogsmasinin  asas  tasiredici
faktorlarindan biridir.
Hoyatyan1i sahoalords, Azorbaycan Dovlot

Agrar Universitetinin dendroloji sahosinde va
Somkir su elektrik stansiyasinin sahasinds becarilir.
Tobii borpasi tiglin soganaqlari reintroduksiya
edilmisdir. Az.Res. “Qirmizi1 kitab1’nin 2-ci nasrino
daxil edilmisdir (2013, s. 228).

Sumaq - Anacardiaceae Lindl. fasilosino aid
Saragan va ya Bolge- Cotinus coggygria Scop. dar
areala malik olan qiymatli bitkidir. Yiiksok
keyfiyyatli taninlor, asi maddssi, derman, bazok
bitkisi olmagqla, etil spirti, efir yag1 vo fuzetun adli
sart rongli maddonin monbayidir. Kol bitkisi kimi
yerli ohali torafindon kiitlovi sokilds istifads edilir.

Genofondunun saxlanmasi {¢iin  bitkinin
kiitlovi suratdo kasilmasi, cigoklorinin
toplanilmasinin va istifadasinin qarsist alinmalidir.
Populyasiyasi tizorindo miitomadi miisahidalor
aparilir, becorilmosinin togkili moaqsadsuygundur.
Go6zal goriiniisliidiir. Qoruyucu xott kimi parklarin
vo  xiyabanlarin  konarlarinda  becorilmasi
maqgsadouygundur. Bu genofondun qorunmasi ii¢iin
on alverigli iisuldur.

Fosilonin nadir névlorindon biri do Fistig-
Pistacia mutica Fisch. et C.A.Mey. névidir.
Mohdud sahados yayilan, az sayli novdiir. Fordlorin
say1r azalan, areallar1 get-gedo daralan bitkidir.
Bozqir yaylasimin Bozdag silsilosinde asagi dag
qursaqlarma kimi quru yamaclarda, dagstoyi vo
ovaliglarda tok-tok rast golir. Osas lokaliteti Goygol
rayonundadir.

Antropogen tasirlar bitkinin fardlarinin sayinin
azalmasinin asas sabablorindon biridir. Agaclarin
kosilmasi osas tosir edon faktordur. Bag veo
parklarda az da olsa becorilir. Bunlarla yanasi
Turyangay Dovlst qorugunda diger bitkilorlo
birlikds qorunur. Lakin bitkinin genofondunu
saxlamagq ii¢lin onun genis sahalorda becarilmasinin
elmi tagkili, kasilmasinin qgati qadagan edilmasi va
fordlor izorindo fenoloji miisahidslarin
giiclondirilmasi vacibdir.

70

Goanca-Qazax Florasinin Nadir Noviori

Fosiloyo aid digor név Sumaqdir — Rhus
coriaria L. Dar arealli, qiymotli as1 vo ronglayici
bitkidir. Genis yayilan bitki olsa da todqiq edilon
arazido bir lokaliteto malikdir. Bitkinin kasilmosi,
meyvasinin  toplanmasi,  fordlerinin  saymin
azalmasina sobob olur. Antropogen amillor vo
torpaq eroziyasi bitkinin mohv olmasina asas tasir
edon amillarden biridir.

Orazido bitkinin qorunmasi {i¢lin xiisusi

miihafizo  todbirlori islonib  hazirlanmamigdir.
Bununla olagodar bitkinin toxumlarmin toplanib
miinasib saholorda becarildikdon sonra,
reintroduksiyasi  tomin  edilmoalidir.  Bitkinin
kasilmasinin gadagan edilmosi todbirlari
apartlmalidir.

Koroviizkimilor —Apiaceae Lindl. fosilosinin
Vitman o6kiizbogani- Bupleurum wittmannii Stev.
noévii do Bozqir yaylasinin nadir nodvlorindendir.
Azorbaycan florasinda yalniz bu botaniki-cografi
rayonda Molladi kondinin yaxinliginda olan Qazan
g0l otrafinda rast golinon bu ndév V.Tutayuqun
herbari materiallarinin kameral analizi nsticosindo
toyin edilmisdir. Bilasuvar rayonu orazisindon son
vaxtlarda askar edilmisdir, qeyd edilon orazi ndviin
yeni yayllma  sahosidir.  Respublikada az
yayildigindan ~ qorunmasi  vacibdir.  Herbari
fondunun aragdirilmasindan molum olmusdur ki,
son 50-60 ildo he¢ bir korrektor torafindon
toplanilmamigdir, ola bilsin ki, bu név tadgiqat
orazisindo tamamilo mohv olmusdur. Borpast iiciin
toxumlar1 Bilasuvar orazisinden toplanaraq Bozqir
yaylasinda introduksiya edilmisdir.

Ferula caspica Bieb. - Xozor ilankolgosi
Koraviizkimilerin Azarbaycan florasinda cox az
yayilan bir ndvudir, Bozqir yaylasinin Xanabad
kond otrafinda, dagotoyi vo ovaligda, quru
bozqirlarda, sohra yamaclarinda, duzlu sahslords
nadir halda rast galinir.

Otlaglardan somorasiz istifade  edilmosi,
miixtalif ko¢ yollarmin salinmasi név fordlarinin
saymin azalmasina ssbab olan problemlordon
biridir. Antropogen amillar va tabii falakat bitkinin
mohv olmasinin osas tosiredici faktorudur. Modoni
halda becarilmasi haqqinda mslumat yoxdur. Bitki
Turyancay Dovlst qorugunda qorunur vo
Azorbaycanin  «Qirmizi kitabiynin 1-ci vo 2-Ci
nogrlorine daxil edilmisdir.

Bitkinin  toxumlarmin  toplanib  miinasib
saholorda okilmasi, bitki fordlori tizerinds fenoloji
miigahidslorin  giiclondirilmosi  osas  miibarizo
tadbirlorinden biridir.

Asteraceae Dumort. - Astergicoklilor fasiloinoe
aid Hohenaker kuziniyasi- Cousinia hohenackeri
Fisch. et C.A.Mey. mohdud areala malik névdiir.
Azorbaycan florasinda yalniz Bozqir yaylasinda vo
Diabar botaniki-cografi rayonunda yayilmasi
genofondunun qorunmasi tiglin osas gostoricidir.
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1931-ci ilde T.Qeydeman torafindon Bozdag
silsilasindon toplanilmigdir. Lakin bu son 80 ilden
¢ox bir dovr orzindo bu bitki bir dofo do olsun
toplanmamigdir, ola bilsin ki, név tamamilo mohv

olmusdur. Orazilorin  samorasiz ~ otarilmasi,
antropogen amillorin otlaga monfi tasirinin
naticosidir ki, név tamamilo mohv olmusdur.
Odobiyyat  monbalorine  osaslanaraq  uygun
orazilordo  bitki  torofimizdon axtarilsa da
tapilmamsdir.

Sorq kuziniyasi- Cousinia orientalis (Adams.)
C.Koch. fasilonin nadir vo mohdud areala malik
novlorindondir.  1928-ci il A.Kolakovski Kiir
dizinun Poylu vo Salahli kondi arasindan va
M.Saxokiya torofindon 1929-cu ildo Bozqir
yaylasinin Acmohur bozqirlarindan toplanilmigdir.
Qeyd etmok lazimdir ki, bu név son 85 ildon ¢ox
bir miiddot orzindo bir dofs do olsun yenidon
toplanmamigdir. NOv ola bilsin ki, mahv edilmisdir.
Biz yuxarida geyd edilon oraziyo bir ne¢o dofo
ekspedisiya toskil etmis, lakin bu bitkiys rast
golmomisik. Toxumlarinin miibadils yolu ilo sldo
edilorak barpasi istiqamitinds tadqiqat isi aparilir.

GoOyzobankimilor -  Boraginaceae  Juss.
fasilosinin  Nazikgigok buglossa - Buglossoides
tenuiflora (L. fil.) Johnst. (=Lithospermum
teniflorum L.) noévi nadir Dbitkidir. Qafgaz
florasinda yalniz Azorbaycanda yayilan bu ndvin
Oyranilmasinin vo genofondunun saxlanilmasinin
boylk ohomiyyati vardir. Bu novo aid herbari
materiali AMEA Botanika Institutunun Morkozi
herbariumunda yoxdur. Tipi Sankt-Peterburgda
saxlanilir. Nov fardlorinin say1 azaldigindan ola
bilsin ki, tamamilo mohv olmusdur. Tabiotdo
yayilma sahosi miioyyon edilmomisdir, fordlorini
tapilmasi istiqgamatinds daima miisahidslor aparilir.
Tobii folaket, torpaq eroziyast vo otlaglardan
somorali istifado edilmomasi osas mohvedici
faktorlarindan biridir. Tobistds yayilmasi hagqinda
tam molumat yoxdur.

Kolomkimilor -  Brassicaceae  Burnett.
fasilasinin Jerar orobotu - Arabis gerardii (Bess.)
Koch névl areali qisalan, nadir, bazok vo yem
bitkisidir. Genetik cohatco gox maraqli materialdir.
Genofondunun  saxlanilmasi  Gglin ~ bu  ndvin
hartorofli  Gyronilmesi mogsadouygundur. Bozqir
yaylasinda kollugda, mess talasinda, xirda
topaciklordo nadir hallarda rast olunur. Bozqir
yaylasinda yayilma sahoslorinin samarasiz otarilmasi,
tobii folakat fordlorin sayinin azalmasina tesir edir.

Fosilonin  nadir no6vlerinden  biri  do
Neotorularia  eldarica  (Grossh.)  V.Avet.
(=Torularia  eldarica  Grosh.) -  Eldar

yenimasmasidir. Areali qisalan, nadir vo endemik
bitkidir. Azorbaycanda Bozqir yaylasi vo Kur
diiziinds kicik biotoplarda rast goalon bitkinin
fordlarinin say1 get-geds azalir. Orazidon somorasiz

istifado edilmasi va tabii falakatlor nadirlogsmasinin
asas tosiredici faktorudur. Bitki fordlori iizorindo
fenoloji miigahidslorin giiclondirilmasi,
lokalitolorinin yayildigi sahslornin otarilmasinin
azaldilmast vo toxumunun toplamib munasib
sahalordo ¢oxaldilmasimin elmi tagkili indiyadok
hazirlanmamigdir. 2013-cii ilds bitkiys aid 3-4 ford
tapilmigdir, toxum tadariikii gozlonilir.
Qoranfilgigaklilor fasilosi — Caryophyllaceae
Cuss. Azarbaycanda 86 cinsa aid 171 novlo tomsil
olunur. Bunlardan 1 novii Divarkonari qumsevon —
Psammophiliella muralis (L) ikonn.
(=Gypsophila muralis L.) nadir bitkidir. Orazids ola
bilsin ki, tamamilo mohv olmusdur, buna gors do

onun tadqiqi bdyllk ohomiyyst kosb edir.
Azorbaycan florasinda cinsin  yegana novi
oldugundan  genofondun  saxlanilmasi  iiglin

gorunmasi vacibdir. Markazi Herbariumun taftisine
asason demok olar ki, 1929-cu ildo A.Kolakovski
torafindon toplanilsa da, bu 80 il arzinds yenidon
toplanilmamisdir.  Gman edilir ki, antropogen
amillor bitkinin mohv olmasina sobob olmusdur.
Tobiotdo noviin axtarilmasmin davam etdirilmosi,
miisahidslorin aparilmasi, areali miioyyon etdikden
sonra yasaq soklinde gqorunmasi vo miinasib
sahalords ¢oxaldilmasi tovsiys edilir.

Tarokimilor fasilosi — Chenopodiaceae Vent.
aid Ag sirkon - Atriplex cana
C.A.Mey. Azorbaycanda yalniz Bozqir silsilasinin
Boyruk-Enci yaylasinda rast galinir vo saksaul kimi
yanacagq bitkisi olmagla onun genofondunun
saxlanilmasi Giglin qorunmast magsadauygundur.

Orazinin  somorasiz  otarilmasi,  bitkinin
govdosindon yanacaq kimi istifado edilmasi
fordlorin sayinin azalmasina sabab olmusdur. Tabii
folakatlor o climladon, torpaq eroziyasi, sahonin
otarilmas1 bitkiyo tosir edon osas faktorlardan
biridir.

Sarvkimilar fasilosino Cupressaceae Rich. Ex
Bartl. aid Foetid ardic1 - Juniperus foetidissima
Willd. tglncl dovriin etalon bitkilorindon biridir.
Nadir vo mohvolma tohliikasi garsisinda qalan bitki
kimi Qirmizi kitabin II nosrina daxil edilmisdir,
mohdud areala malik olan bitki kimi genofondunun
saxlanilmasinin  ohomiyyati boyilikdiir. Bozqir
yaylasinda Oldcan vo GOycay arasinda tok-tok rast
golir. Turyangay Dovlot qorugunda miihafizo
olunur. Toxumlarinin quslar, gomiricilor torafinden
mohv  edilmasinin  qarsisinin  alinmas1  iigiin
miibarizs todbirlori islonib hazirlanmalidir.

Paxlakimilor — Fabaceae Lindl. fasilosinin
Andrec  astrakantt -  Astracantha andrejii
(Rzazade) Czer. novi endemik, dar arealli olmagla
Qafqgaz florasinda yalniz Bozqir yaylast botaniki-
cografi  rayonunda  yayildigindan  bitkinin
qorunmasi vacibdir. Herbari materiallarindan aydin
olur ki, Palantokon silsilasindon Selkovnikov va
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Comaxli stansiyasi otrafindan doniz saviyyasindan
200-300 m hiindiirliikdan F.Alekseyenko tarafinden
toplanilmisdir. Antropogen amillor, tobii falakotlor
o climlodon torpaq eroziyast ndviin azalmasinin
osas tosiredici amilloridir. Qeyd edilon orazinin
yasaqlar tipindo qorunmasi, tobii falakotlora qarsi
miibarizo  todbirlorinin  iglonilib  hazirlanmasi
tovsiye edilir.

Xirdagigak qilincli — Securigera parviflora
(Desv.) Lassen (= Coronilla parviflora Willd.)
fosilonin nadir, mohdud areala malik ndvidir.
Tadqiq edilon sahado lokal biotipine yalniz Bozqir
yaylasinda Ivanovka kondi otrafinda, kollugda rast
golinir. Tabiatds bitkinin fordlori iizorinds nozaratin
giiclondirilmasi, miinasib sahoalorde onun genis
introduksiyasi togkil olunmalidir.

Guney govani — Astragalus gjunaicus Grossh.
Kicik Qafgazin simal hissasinin Kopoz daginin
yuxart dag qursaginin quru dagh yamaclarinda
yayilmigdir. Bitkinin fordlorinin azalmasina sobob
tobii  asinma, torpaqlarin  deqradasiyasidir.
Miiharibs soraitine goéra son dofs 2000-ci ilda
miigahids edilmis, lakin toplanilmamigdir.

Balaca oqrobotu - Scorpiurus minimus
Losinsk. az yayilan, nadir bitkidir. Bozqir
yaylasinin quru otlu yamaclarinda rast galinir. N6v
az sahodo yayildigindan antropogen amillorin
tosirindon fordlerin say1 get-gedo azalir. Tabiotdo
bitki tizarindo nozaratin giiclondirilmesi, minasib
saholordo ¢oxaldilmasmin genis todqiq edilmosi
asas qorunma tadbirlorindon biridir.

Qlobulariakimilor - Globularisceae DC.
fasilosinin Adi globulariya — Globularia vulgaris
L. nadir va nasli kasilmok tohliikasinda olan, areali
daralan novlordon biridir. Qafgaz florasinda yalniz
Azorbaycanin  GOygol rayonu orazisindo rast
golindiyindon genofondunun saxlamilmasi Ugun
miihafizs edilmaolidir.

Otlaglardan somoarali istifado  edilmomasi
bitkinin saymnin azalmasmna sobsb olur. Bitki
toxumla ¢oxalir.

Iridaceae Juss. —Siisonkimilor fosilosinin
Kamillo siisoni — Iris camillae Grossh. nadir,
Conubi Zaqafgaziyanin dar arealli endemik
novudir. Bitki Bozqir yaylasinin, Kiir diiziinds
yerlogon Samux rayonunun Qaradagli vo Qazangol
otrafinda quru ¢inqilli yamaclarda yayilmis veo
oradan elm {iglin tosvir edilmisdir. Bir-ne¢o
variasiyast elmo molumdur (var. emaculata
Grossh., var. maculata Grossh.), onlarin formalar
kulturadadir: f.lutla, f.coerulea, f.pseudoiberica,
f.sulpharea, f.variegata, f.commanis, f.pollida,
f.bicolor, f.grossheimii, f.divacea, f.violacea vo
f.speciosissima.

Bitkinin  mohvolma  sobablorindon  biri
kokiimsovunun ¢ixarilmasi, sahonin sistemsiz
otarilmasi, ¢i¢oyinin toplanmasidir. Respublikanin
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bag va xiyabanlarinda, hoyatyan1 saholordo
becorilir. AMEA Botanika Institutunun dendroloji
sahasinds introduksiya olunmusdur.

Bu ndv Azerbaycanin «Qirmizi kitab»ina daxil
edilmisdir (1989, 2013). Aparilan todgiqat
naticasinda yuxarida geyd edilon 2 variasiya vo 12
formadan 3-ii Bozqir yaylast botaniki-cografi
rayonu {i¢iin ilk dofo olaraq yeni areal kimi bizim
torofimizdon gostarilir: Iris camillae f.coerulea, Iris
camillae f.lutea vo Iris camillae f.sulphurea.

Giircii siisoni — Iris iberica Hoffm. nadir,
mohdud areala malik olan, fordlorinin say1 azalan
bitkidir.  Yaxs1  bozok  bitkisidir, Qafqaz
endemikidir. Azarbaycan orazisindo Bozqir yaylast,
Kiir diiziiniin dagotoyi diizonliyinin dagli-¢inqill
sahalorinde rast golinir. Glrcustaninn  Thilisi
otrafindan elm (gln tosvir edilmisdir. Bitki
yayildigr Eldar oyugu Dovlat qorugunda qorunur.
«Qirmizi1 kitabya daxil edilmigdir.

Cirtdan (qisaboy) siisen — fris pumila L. nadir
vo mohdud areala malik, bazok bitkisidir. Kir diiz(,
Bozqir yaylasinda, diizonlikds, otlu yamaclarda,
kollugda lokal biotiplorina rast golinir. Bitkinin
yayildigt orazinin SOMArasiz otarilmast,
kokiimsovunun vo ¢igoklorinin toplanmasi qgoti
gqadagan edilmolidir. Antropogen vo tobii amillor
fardlorin mohv olmasina sabab olan asas faktordur.

Aleksey siisoni — [fris alexeenkoi Grossh.
Nadir, az yayilan Azarbaycanin endemik noviddr.
Genofondunun saxlanilmasi (¢un bitki miihafizo
olunmalidir. Qazax rayonunun Guol-gulli  va
Agdagdan tosvir edilmisdir. Torpagin eroziyasi,
otlaglardan somorasiz istifads, ¢i¢oklorin  vo
kokiimsovlarin  toplanmasi, koék bogazlarinin
gomiricilar torafindon yeyilmasi bitkinin mahvolma
sabablaridir. Gonco-Qazax arazisindo
ziyanvericilora, xiisuson gomiricilora qarst muvafiq
miibarizo aparilmasa bitki tamamilo siradan ¢ixa
bilar.

Selkovnikov siiseni — Jris schelkownikowii
(Fomin) Fomin mohdud areala malik endemik
bitkidir. Genofondun saxlanilmasi qorunmasi
vacibdir. Azorbaycanda yalniz Bozqir yaylasi
Samux rayonu orazisinin GOytopo sahosinin asagi
dag qursagmin quru gilli vo dasli yamaclarinda
yayilmigdir.  Nadirlogsmosinin ~ osas  faktoru
antropogen amillordir.

Todqiqat orazisindon ilk dofo asagidaki 4
forma tapilmisdir: 7.schelkownikowii f. pallida
Grossh., f.coerulea Grossh., f.violascens Grossh. va
f. bimaculata Grossh.

Cilkimilor — Cyperceae Juss. fosilosino aid
Enliyarpaq tiiklico - Eriophorum latifolium
Hoppe. n6évi Azerbaycan orazisinds yalmz Kigik
Qafgazin simalinda yayilmis nadir bitkisidir. Cox
az yayilan yiiksok dag bataqliq bitkisi oldugundan
genofondun saxlanilmast ti¢lin qorunmalidir.
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Cigkimilar— Juncaceae Juss. fasilasinin Sahil
cig1 — Juncus littoralis C.A.Mey. névi mohvolma
tohliikosi qarsisinda olan nadir bitkidir. Umumi
Azorbaycan orazisindo genis yayilsa da Bozqir
yaylas1 botaniki-cografi rayonunda ¢ox az rast
galinir. Qorunmasina ehtiyac vardir.

Zanbagkimilor— Liliaceae Juss. fasilosino aid
Eyxler daglalesi — Tulipa eichleri areali daralan
Sorqi Zagafgaziyanin endemik novlerindondir.
Bitkinin soganaqciginin va ¢igayinin toplanmasi,
yayildig1 sahonin otarilmasi meshv olmasina tosir
edon osas faktorlardandir. Azorbaycan
Respublikasinin «Qirmizi kitabynin II nagrino daxil
edilmisdir.

Bibersteyn daglalosi — Tulipa biebersteiniana
Schult. Et. Schult. fil. nadir, ndvdlr. Bozqir
yaylasinin ~ Acmohur  sahssindo  quru  otlu
yamaclarda, kolluglarda, otlaglarda tesadiif olunur.
«Qirmiz1 kitab»a daxil edilmisdir. Madoni halda
becoarilmasi, sahasinin geniglondirilmasi va bitkinin
toplanmas1 qoti qadagan edilmoli, miibarizo
tadbirlori hazirlanib hoyata kegirilmolidir. Bitkinin
rast golindiyi orazido yasaglar toskil edilmalidir.

Dovoayagikimilor— Limoniaceae Ser. (=
Plumbaginaceae Lindl.) fosilosinin Fomin fomin
tis-tis1 — Acantholimon fominii Kusn. névi dar
areala malik olan endemik bitkidir. Azsrbaycanin
endemik  bitkisi  oldugundan  genofondunun
saxlanilmas1 0¢Un miihafizo olunmalidir. Ellor
oyugunda Bozdag silsilasinds dag stoyinda, gilli vo
dasl sahslords yayilmasi barads molumatlar olsa da
son 90 ilden ¢ox bir vaxt arzinds bir dofs do olsun
ki, yenidon toplanmamigdir. Ola bilsin ki, ndv
tamamilo mahv olmusdur. Tadqiqat davam etdirilir.

Nazikquyrug  tis-tis - Acantholimon
lepturoides (Caub.et Spach) Boiss. Qafgazin
endemik bitkisi olmagla nadir névdir. Bunun g¢iin
genofondunun saxlanilmasi vacibdir. Azorbaycan
arazisinde Bozqir yaylas1 vo Kicik Qafgazin simal
sahosinin quru gilli vo dagh yamaclarinda
yayilmigdir.

Nazikgicok tis-t1s - Acantholimon tenuiflorum
Boiss. nadir vo mohdud arealli endemik bitkidir.
Cox az yayilan, az populyasiyaya malik endemik
n6év oldugundan genofondunun qorunmasi vacibdir.
Tobii folakotlor, o ciimladon torpaq eroziyasi,
antropogen amillor bitkinin mohvolmasina gatirib
¢ixara bilor.

Giinotukimilor — Hemerocallidaceae R. Br.
fasilesinin Kiiron giinotu — Hemerocallis fulva L.
arealt qisalan, nadir novdiir. Bozqur yaylasinin
Dohndag sahasindo rast goalinir. Sahanin somorasiz
otarilmast noviin mohv olmasina tosir edon
faktorlardan biridir. Bitkinin soganaqciqlarinin
toplanmasi, heyvanlarin bu sahads otarilmasi goti
qadagan edilmalidir.

OmokOmaocikimilor -  Malvaceae  Juss.

fosilosinin  Meso omokomoci, Balba — Malva
sylvestris L. Bozqir yaylasinda az-az rast golinir.
Otlaglarin ~ sothi  yaxsilagdirilmas1  todbirlori,
antropogen amillor fordlorin saymnin azalmasina
sobab olur. Genofondunun qorunmasi iigiin ADAU-
nun dendraloji sahesinde vo Gonca gohari
Yasillagdirma  idarssinin  tocriiba  sahosindo
A.Isgondorova torofinden becarilorok genofondu
gorunur.

Kigicik omokoémoci — Malva parviflora L.
mohvolma tohliikasi qarsisinda qalan nadir bitkidir.
Dorman, vitaminli, qanyaradici, bazok vo qiymotli
bitki oldugundan genofondunun saxlanilmasi ii¢iin
ndv  mihafizosi  edilmolidir.  Yasillasdirma
idarosinin dendraloji saholorindo A.Isgondorova
torafindon becoarilmigdir.

Sohlabgigaklilor -  Orchidaceae  Juss.
fosilosinin  Qogong qayisgicok — Himatoglossum
formosum (Stev.) C.Koch ngvi tamamilo mohv
olmaq iizradir. Yarasighh bozok vo dorman
bitkisidir. Sorqi Zagafqaziyanin endemik novl
oldugundan genofondunun saxlanilmasi vacibdir.
Tobii folakot vo otarilma lokalitetlorinin sayinin
azalmasina sobob olur. AMEA Moarkazi Nabatot
baginda becorilir. «Qirmiz1  kitab»lara  daxil
edilmigdir.

Samkimilor— Pinaceae Lindl. fasilosino aid
Eldar samu — Pinus eldarica Medw. nadir, ¢cox az
yayllan Azorbaycanimn endemik bitkisidir. Ellor
oyugunda 400-600 m hindrlikds, shangli, duzlu

torpaqlarda  yayilmisdir.  Goncoe  sohorinda
yasillasdirmada istifado edildiyi Ggln genofondu
gorunur.

Qirtickimilor — Poaceae Barnhart fasilasine aid
Qafgaz siyavi — Stipa caucasica Schmalh. novi
orazinin otaq saholorindo lokallasir, somorasiz
istifada edilmasine gora say1r durmadan azalmisdir.
Bitkinin qilciglarinin toplanmast nadirlogmasinin
asas tosiredici amillorindon biridir.

Coltikvar1 leersiya — Leersia oryzoides (L.)
Sw. Az yayilan, areali qisalan bitkidir. Azarbaycan
florasinda yalniz Kicik Qafgazin simalinda rast
golindiyindon genofondunun qorunmasi vacibdir.
Goygdl rayonu orazisinde, aranda, ritubotli
yerlordo, cay, gol otrafinda, alagli yerlordo rast
galir. Bitkinin lokaliteti olan orazi yasaq soklinds
gorunmali, fordlor {izorindo noazarat giiclondirilmali,
toxumu miinasib sahalards akilmalidir.

Nar — Punicaceae Horon. fasilasinin yego
novl olan Nar — Punica granatum L. relikt bitki
olmagqla, orzaq, derman, ranglayici, asilayici, bazok
vo s. Kimi genis istifads edilir. Tabii bitmo sahalari
antropogen tosirlordon azalmaga baslamigdir.
Bozqir yaylasinin Acinohur qis otlaq sahosinin Soki
yaylasi nahiyasindon bu noviin yeni areal olaraq
variasiyasi Punica granatum var. parvilofa molum
edilmisgdir.
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Pirolakimilor — Pyrolaceae Dumort. fasilosinin
Pyrola media Sw. névii ¢ox nadir, az yayilan
bitkidir. Azorbaycan orazisinde yalmz Kigik
Qafgazin simal hissasinin GOy-gol otrafindan bir
dofo 1945-ci ildo S.Ofondiyeva torofindon
toplanilmisdir. Herbari materialina asason bu noviin
Goygol otrafinda olmasi aydinlagir, lakin 2002-Ci
ildon gol otrafina xiisusi buraxilis verilmadiyi ii¢iin,
yeni malumat alda eda bilmamisik.

Qaymaqgigokkimilor — Ranunculaceae Juss.
fosilesinin Aleksey gqaymaqgicoyi — Ranunculus
illyricus L. (=Ranunculus alexeenkoi Grossh.)
novl nadir, Azorbaycanin endemik bitkisidir.
Azorbaycan orazisinds yalniz Qobustan vo Bozqir
yaylasinda rast golinir.

Bitki son 50-60 ildo yenidon toplanmamigdir.
Antropogen amillor va ya tobii faktorlar naticesinde
fordlorin say1 azalmis, areali get-gedo daralmis va
naticados ola bilsin ki, mahv olmusdur.

Giilgigokkimilor — Rosaceae Cuss. fasilosing
aid Qirmiz1 tubulga — Pyracantha coccinea M.
Roem. novl yaxsi bazak, quslar ii¢iin yem, torpaq
eroziyasina qarsi istifade edilon ovozsiz material
oldugundan genofondunun miihafizosi vacibdir.
Bitkinin kdokiinden ¢ixarilmasi1 fordlerin sayinin
azalmasina saobab  olur. Turyancay  ddvlat
gorugunda niisxalori qorunur.

Tiikliigicok yemisan — Crataegus eriantha
Pocar. Azsrbaycanin endemik bitkisidir. Orazide
névomolagalma prosesinin yaranmasinda,
novmiixtalifliklorinin dyrenilmasinde bu taksonun
xiisusi rolu oldugundan genofondunun gorunmasi
vacibdir. Bitkinin kosilmosi vo antropogen amillor
fordlorin sayinin azalmasina sabab olur.

Qaya dovsanalmasi — Cotoneaster saxatilis
Pocark. Azarbaycanin Vo imumilikdo
Zaqafqaziyanin nadir, mohdud areala malik
endemik bitkisidir. Antropogen amillor azalmasinin
osas tosiredici faktorudur. Respublikanin Bozqir
yaylasinin yalniz qorb nahiyasinds bir-nego fordinoe
rast golinir. AMEA Moarkazi Nabatot baginda, park
vo xiyabanlarda becarilorok miihafizo olunur. Tabii
reintroduksiyasina bdyiik ehtiyac vardir.

Boyagotukimilor — Rubiaceae Juss. fasilasine
aid olan Eldar dilganadani- Galium eldaricum
Grossh. areali get-gedo qusalan, nadir bitki
novidir. Tarkibi rongloyici madds ilo zongindir.
Azorbaycan ligiin endemik névdiir. Yalniz Bozqir
yaylasinin dagli-¢inqilli yamaclarinda yayilmigdir.
Yayildig1 sahonin sistemsiz otarilmasi fardlorin
sayinin azalmasina sobob olur. Samux rayonu
orazisinin Ellor oyugu Dovlat qorugunda qorunur.

Kegiqulagikimilor— Scrophulariaceae Cuss.
fasilasinin Ardic bulagotu — Veronica arceuthobia
Woronow  Azorbaycan  florasinin  endemik
bitkisidir. Bozqir yaylasmin otlu yamaclarinda,
kolluglarda, ardic kollar1 arasinda tok-tok rast
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golinir. Fordlor iizerindo miisahidoslorin aparilmasi,
toxumunun toplanib miinasib saholordo okilmasi
genofondun qorunmasi tiglin asas sortdir.

Xirdagigok leptohabdos —  Leptorhabdos
parviflora (Benth.) Benth. nadir bitkidir.
Azorbaycan florasinda nadir vo az rast golinandir.
Genofondunun gorunmast ti¢iin bitkinin miihafizasi
vacibdir. Tobiotds az rast golindiyindon son 20-30
il arzindo bu bitki yenidon toplanmamisdir. Bitki
ola bilsin ki, tamamilo mohv olmusdur.

Pisikotukimilor —  Valeriaceae  Botsch.
fasilosinin Lipski valerianotu — Valerianella lipskyi
Lincz. mohvolma garsisinda gqalan nadir novi
Qafqazda yalmz yalmiz Bozqir yaylasit botaniki-
cografi rayonunun qumsal sahslorindo yayilmisdir.
Asqabad otrafindan elm {igiin tosvir edilmisdir.
Bitki fordlorinin {izarinds nazaratin gliclondirilmasi,
genis  saholordo  becorilmosi  genofondunun
saxlanilmasi ii¢iin vacib sartlordondir.

Uziimkimiler — Vitaceae Cuss. fasilosinin Meso
Uzimi - Vitis sylvestris C.C.Gmel. novi areali
qisalmaqda olan nadir bitkidir. Istiliys vo soyuga
davamlioldugu Ucun ilkin sortlarin vo seleksiya
ohomiyyatli yeni hibrid sortlarin alimmmasinda,
madoni  lizim  sortlarinin  mohsuldarliginin
artirllmasinda istifado edilmosi tigiin genofondun
gorunmasinin shomiyyati boyiikdiir.

Azorbaycanin I va IT nosr «Qirmizi kitab» “1na
(1989, 2013) daxil edilmisdir.

Yanacaq tgiin bitkinin kesilmesi, ¢ay kenari
mesolordon  istifado edilmesi vo ya onun
ci¢okloarindon lizimiin mohsuldarliginin
artirllmasinda istifadasi goti qadagan edilmalidir.

Gurtndiyu kimi Gance-Qazax orazisindon 28
fasiloys aid 40 cins va 50 névin nadirlosmasi vo ya
itmasi mioyyanlosdirilmisdir. Orazids aparilan
ekspedisiyalar zamam1 vo floranin toftisindon
toplanilan herbari niimunslori igarisindon Iris Juss.
Cinsino aid yeni formalar askar edilmisdir: Jris
camillae (i.camillae f.coerulea, I.camillae f.lutea vo

Lcamillae f.sulphurea), [fris  schelkownikowii
(I.schelkownikowii f. pallida Grossh.,
I.schelkownikowii f. coerulea Grossh.,
I.schelkownikowii f. violascens Grossh. va

Lschelkownikowii f. bimaculata Grossh.) yeni
formalarina rast galinmisdir.

Punica granatum néviiniin ilk dofs olaraq yeni
variasiyasinin  (Punica granatum var.parvilofa)
areal1 tapilmigdir.
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1 . . . .
Asepbatiodicanckuii 20cy0apCmeentblil azpapHlil YHueepcumem
2
Hncmumym 6omanuxu HAHA

BrisBnena omacHocTh ucye3HoBeHUst 51 Buma, oTHocsmuxcsa kK 41 pony u 29 cemelictBam ['siHmxka-
I"azaxckoit ¢1ophl ¥ MOATOTOBIICH IIJIaH €CTECTBEHHOI'O BO30OHOBIICHHUS 3THX BUIOB. BriepBhic 00HApYKEHBI
noBele (opmel penkux Bumos Iris camillae (1. camillae f. coerulea, I.camillae f.lutea u 1. camillae f.
sulphurea), I. schelkownikowii (I.schelkownikowii f. pallida Grossh., I.schelkownikowii f. coerulea Grossh.,
I.schelkownikowii f. violascens Grossh. u l.schelkownikowii f. bimaculata Grossh.), a taxxe Bapuanus
Punica granatum (Punica granatum var.parvilofa).

Knrwouesvie cnosa: [’snooica-1'azaxckas meppumopus, peoxue u dHOeMudHbvle 8U0bl, HOBble apedaibl

Rare Species And New Tacsons Of The Flora of Ganja-Gazakh Region
T.S.Babakishiyeva', S.J.Ibadullayeva’

! Azerbaijan State Agrarian University
®Institute of Botany, ANAS
Threat of disappearance of 51 species belonging to 41 genera and 29 families of the flora of Ganja-Gazakh
region has been ascertained and a plan of natural renovation of these species has been developed. New forms
of rare species as: Iris camillae (I.camillae f.coerulea, I.camillae flutea vo Icamillae fsulphurea), .
schelkownikowii  (I.schelkownikowii f. pallida Grossh., l.schelkownikowii f. coerulea Grossh.,
I.schelkownikowii f. violascens Grossh. and I.schelkownikowii f. bimaculata Grossh.) as well as variation of
Punica granatum (Punica granatum var. parvilofa) have been found out for the first time.

Key words: Ganja-Gazakh area, rare and endemic species, new areals
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Aegilotriticale 1o Yumsaq Bugda (Triticum aestivum L.) Arasindaki Cinsarasi
Qisaboylu Xotlorin Klassik Vo Molekulyar Sitogenetik Metodlarla Tadqiqi

A.C.Oliyeva, N.X.Ominov

AMEA Genetik Ehtiyatlar Institutu, Azadliq prospekti 155, Baki AZ 1106, Azarbaycan;
E-mail: arzu2007@mail.ru; anaib@rambler.ru

Aegilotriticale v ya ii¢cinsli natamam amfidiploid [(7riticum durum Desf. X Aegilops tauschii Coss.) X
Secale cereale L. ssp. segetale Zhuk.] (genom formulu AABBD/R, 2n=6x=42) ilo yumsaq bugdanin (7.
aestivum L.) Chinese Spring sortu (AABBDD, 2n=6x=42) arasindaki carpazlasmanin mahsulu olan 17
qisaboylu — 9 karlik (K) va 8 yarimkarlik (YK) xatt klassik (meyotik analiz) vo molekulyar sitogenetik
(FISH, GISH) metodlarla todqiq olunmusdur. Tadqiqatlar sayasinds onlardan birinin (377YK)
translokant (T4DS-7RL), sokkizinin Jvozolunmus xatt, qalanlarmin iss yalmz bugda
xromosomlarindan ibarat oldugu miioyyon edilmisdir. 8 avozolunmus xattin dordiinds (378/1YK,
384/1K, 384/2K, 386/1K) avozlonmoanin bir ciit [miivafiq olaraq, 1D(1B), 1R(1D), 1R(1D), SR(5A)],
ikisindo (375YK, 383/1YK) iki ciit [miivafiq olaraq, 2D(2R), SB(5A) vo 1R(1D), 2R(2D)], ikisindo
(378/3YK va 380YK) dord ciit [378/3YK xattindo 1R(1B), 2D(2R), 3D(3R), 6D(6R) va 380YK xattinda
1D(1R), 2D(2R), 3D(3R), 6D(6R)] xromosom arasinda bas verdiyi askar olunmusdur. Xromosomlarin
identifikasiyas1 prosesinds 375YK xoattindo bir ciit SA xromosomunun yoxlugu va onun avazinds 5B
xromosomunun ikiqat dozada istiraki, 380YK-da isa bir ciit telosentrik covdar xromosomunun (7Rt)
varhigr birincinin nullisom(5A)-tetrasom(5B) (Nt), ikincinin ditelosom (Dt) oldugunu niimayis
etdirmisdir. Homginin, 375YK xattinds tak qalmis 1B xromosomuna homoloq oldugu zann edilon bir
namdlum bugda xromosomu miisahids edilmisdir. Bundan basqa, genom tarkibinds dord va daha ¢ox
covdar xromosomu olan xatlorin digorlorina nisboton meyotik cohatdon bir godar qeyri-stabil
olduqlar1 geydo alinmsdir.

Acar sozlor: cinsarast hibridlosmoa, qisaboylu, meyoz, FISH, GISH, xromosom identifikasiyasi, translokasiya,
avazolunmus xatt.

GIRIS graminis) vo monondyo (Schizaphis graminum)
qarst davamliliq genlorini (miivafiq olaraq, Sr31/;
Uzaq hibridlogmolor zamani bugda Lr26; Yr9; Pmé8; Gb) dasiyan Xromosom

seleksionerlarinin baslica magsadi qohum cins va
ya novlorin tosorriifat ohomiyyotli  genlorini
bugdaya otiirmokdir. Seleksiya programlarinda
genetik materialin ¢ovdardan bugdaya Gtiiriilmosi
boyilik ohamiyyat kosb edir. Bugdanin covdarla
hibridlogdirilmasi noticasindo kegon osrin birinci
yarisinda bir ciit 1B xromosomunun bir ciit 1R
xromosomu ilo ovoz olundugu bir ne¢o yumsaq
bugda sortu yaradilmigdir ki, onlarin da bazilsrinin
kariotiplori sonradan doyisikliyo moruz qalaraq,
I1BL.1RS translokasiyasinin meydana golmasi ilo
naticolonmisdir (Zeller, 1973). Bir qodor sonra
yumsaq bugda sortlarinda 1AL.1RS vo 1DL.1RS
xromosomlarinin da gosuldugu yeni
translokasiyalar askar edilmisdir (Zeller, Fuchs,
1983). Hazirda, otraf miihitin biotik vo abiotik

amillorine davamli  yiizlorlo  yiiksokmohsuldar
bugda sortlarinda 1BL.1RS translokasiyasinin
varligt miloyyon edilmigdir. I1BL.1RS

translokasiyasi haqda ilk dofo 1937-ci ildo molumat
verilmigdir. 1BL.1RS translokasiyasi gévds pasina
(Puccinia graminis), yarpaq pasina (P. recondita),
sar1 pasa (P. striiformis), unlu seho (Erysiphe
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seqmentine malikdir vo Macaristanin qeydiyyatdan
ke¢mis 66 yumsaq bugda sortundan 35-inin homin
translokasiyanin dasiyicisi oldugu askar edilmisdir
(Készegi et al., 2000).

Odur ki, ¢ovdarin 1R xromosomunun qisa
¢iyninin yumsaq bugdanin riiseym plazmasina
translokasiyast XX osrin seleksiya sahasindoki on
mithiim nailiyyati hesab edilir. Miiasir dévrde bu
translokasiyaya malik sortlarin yayilma tezliyi den
istehsal1 ilo moggul olan Cin, Hindistan, Avstraliya,
ABS, Ukrayna va s . kimi dlkalordo 30-40 %-o
gador yiiksalmigdir (Huang et al., 2007; Kozub et
al., 2009). Bir qrup todqiqat¢1 (Lukaszewski, 1990;
Villareal et al, 1998) genomunda 1R
xromosomunun qisa ¢iynini (1RS) dasiyan
sortlarin, digor bugda-¢ovdar translokasiyasina
malik sortlarla miigayisodo, daha genis okin
saholori  tutduqlarmi  qeyd etmislor. Moalum
olmusdur ki, bugdanin 1B xromosomuna ¢ovdarin
genetik materialinin translokasiyast yumsaq bugda
sortlarinin  bioloji  xiisusiyyatlorini ohomiyyatli
doaracads dayisir, onlarin sabit olmayan otraf miihito
immunitet vo adaptivliyini yiiksaldir (Konapes B.,



1998). Odur ki, miixtolif genom torkibino malik
genetik materialin  yaradilmasi donli bitkilarin
(Triticale  va Secalotricim) genomlarinin
formalagsma  xiisusiyyetlorini vo  xromosom
rekonstruksiyalarint  agkara c¢ixarmaga imkan
vermoklo borabor, kond tosorriifatt bitkilorinin
genetik  miixtolifliyinin  artirilmasi,  adaptivlik
potensialmin = vo  davamliliginin  yiiksoldilmosi
baximindan da miihiim shomiyyat kasb edir.

Bu monada sintetik Aegilotriticale bir sira
giymaotli, o climlodon ¢oxgdvdslilik vo ¢oxdonlilik
(coxgicaklilik)  kimi  olamotlorin ~ bugdaya
otiiriilmosinde  korpli  rolunu oynayir. Hamin
egilotritikalenin, {istolik, qisaboyluluq genlorino
malik olmasit onu seleksiya baximdan daha da
olverisli edir. Qisaboylu formalarin genetika vo
seleksiyada xiisusi ohomiyyat kosb etdiklorini

nozoro alib, biz, ilk dofo olaraq, ¢irtdanlq
genlorinin - monbayi kimi {igcinsli natamam
amfidiploid —  Aegilotriticale—don ~ (AMHHOB,

Mamemos, 1981) istifado etmisik. Qeyd edok ki,
bizim baglangic material kimi gotiirdiyiimiiz
natamam amfidiploid bu tslablerin hor ikisine
cavab verdiyinden, yoni ham qisa gévdays (70-90
sm), hom do iri vo coxgigaokli silinbiilloro malik
oldugundan, onunla yumsaq bugdanin Opal vo
Chinese Spring sortlar1 arasinda c¢arpazlasma
aparitlmig  vo  qisaboylu  xotlorin  alinmasi
istigamatindo maqgsadydnlii segmo iglori hoyata
kegirilmigdir.

Xatirladaq ki, cinsarasi F; hibridlor homomorf
olub, siinbiiliin formas1 va bitkinin boyu etibari ilo
arallq  xarakter  dagimglar.  F,-do  uzaq
hibridlosmalor  {iglin  xarakterik olan  giiclii
formaomologolmo noticesindo meydana ¢ixmis
boyca bir-birindon forqli fraksiyalar igorisindon
qisaboylu formalar (55-60 sm) secilmis vo onlar
iizorindo sonraki nasillordo do genetik-seleksion
tadqiqat islori davam etdirilmisdir (Sliyeva, 1998).
Homin qisaboylu formalar osasinda yiiksok
fertilliyo malik va xastaliklora qars1 davamli stabil
karlik vo yarimkarlik xatlor yaradilmigdir.

Hazirki tadqiqat isinin magsadi bu qisaboylu —
karlik (K) vo yarimkarlik (YK) xotlorde covdar
genomu xromosomlarinin olub-olmadigini
miioyyanlosdirmok vo har bir xottin genomunu
togkil edon istor bugda, istorsa do ¢ovdar genomu
xromosomlarini identiflagdirmakdoan ibaratdir.

Bitki seleksiyast proqramlarinda cinsarasi
hibrid vo xatlordo yad xromosomlar, xromosom
seqmentlori, xromosom aberrasiyalart vo genlor
fliioressens in situ hibridlosmoa (FISH) vo genom in
situ hibridlosma (GISH) metodlarinin kdmayils
asanliqla identifikasiya olunurlar. Onlar1 tokco
hibrid vo amfidiploidlorin yiiksok keyfiyyotli
metafaz  10vholorinde  deyil, interfaz niivasi
daxilinde do gérmok vo saymaq miimkiindiir. Bir
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neco tadqiqat isindo (Chung et al., 1990; Rawlins et
al., 1991) in situ hibridlosmonin kémoayilo telomer
va sentromerlorin interfaz hiiceyralordoki mévqeyi
todqiq edilmigdir. Beloaliklo, FISH nisanlanmig
DNT zondlarinin birbasa xromosomda
lokallagdirilmasina, GISH iso bitki genomunun
sitogenetik analizinin barpasina vo molekulyar
seleksiyaya sorait yaratdig1 {i¢iin, bu metodlardan,

homginin, xromosom xaritalonmasinds, genom
analizinda, filogenetik gohumlugun
miloyyonlasdirilmosinds, Xromosom

aberrasiyalarinin, o ciimlodon translokasiyalarin vo
yad xromatinin askar edilmesindo ugurla istifado
olunur (Devi et al., 2005).

MATERIAL VO METODLAR

Tadqiqat materiali kimi Aegilotriticale vo ya
ticcinsli natamam amfidiploid [(Triticum durum
Desf. x Aegilops tauschii Coss.) x Secale cereale L.
ssp. segetale Zhuk.] (genom formulu AABBD/R,
2n=6x=42) ilo yumsaq bugdanin (7. aestivum L.)
Chinese Spring sortu (AABBDD, 2n=6x=42)
arasindaki  hibridlogmonin  mohsulu olan 17
qisaboylu — 9 karlik vo 8 yarimkarlik xotdon istifada
edilmisdir (Codval 1). Qeyd etmok lazimdir ki,
378/3YK xotti digarlorinden ham ds siinbiillarinin
saxali olmasi ilo forglonmigdir (Sakil 1).

Cadval 1. Cinsarasi qisaboylu xatler

S.s. Qisaboylu xatlor 2n Boy (sm-1v)
1. 373K 42 55,0
2. 374K 42 59,2
3. 375YK 42 80,0
4. 376K 42 58,4
5. 377YK 42 64,2
6. 378/1YK 42 62,0
7. 378/3YK 42 65,0
8. 380YK 44 64,0
9. 382K 42 57,5
10. 383/1YK 42 67,0
11. 383/2YK 42 65,0
12. 384/1K 42 58,0
13. 384/2K 42 58,0
14. 385YK 42 67,0
15. 386/1K 42 55,0
16. 387YK 42 64,8
17. 625K 42 58,5

Molekulyar sitogenetik todqigatlar zamani iso
somatik hiiceyrolordon ibarst ozmo preparatlar J.
Jiang vo homkarlarinin (1994) toklif etdiyi qaydada
hazirlanmigdir. FISH G.Link vo homkarlarinin
(1999) tasvir etdiklori gokildo hayata kegirilmisdir.
Bu zaman c¢ovdardan (Secale cereale) alinmig
yliksoktokrarolunan DNT ardicilliglarini -~ dasiyan
pScl119.2 zondundan (Bedbrook et al.,, 1980),
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bugdadan xaric edilmis ribosomal 45S (pTa71l)
DNT zondundan (Gerlach et Bedbrook, 1979) va
Afa-ailosindon (Nagaki et al., 1995) istifades
edilmisdir. GISH iso S.Rider vo homkarlarinin
(1994)  metodikasina ~ M.Molnar-Lang  vo
bagqalarinin (2000) ciizi modifikasiyas1 asasinda
aparilmisgdir.

Sokil 1. Qisaboylu saxalisiinbiillii 378/3YK xatti

Covdar xromosomlarmi agkar etmok iiciin
¢ovdardan xaric edilmis voz-s zondundan istifado
edilmisdir. Xromosomlar, FITC {i¢iin 10, rodamin
iiglin 15, DAPI dgin 01 sayl filtr doastlorindon
istifads edilmakls, Zeiss Axioskop-2 epifliioressens
mikroskopunda todqiq olunmusdur. Sokillor Spot
CCD kamerasinin (Diagnostic Instruments, Sterling
Heights) komayile Zeiss Axioskop-2 epifliioressens
mikroskopunda c¢okilmis vo ImagePro Plus 4.0
Software (Media Cybernetics Silver Spring, MA,
USA) programi ilo kompils edilmigdir.

NOTICOLOR VO ONLARIN UZAKIiROSI

Cinsaras1 qisaboylu xatlords, ilk ndvbadas,
meyoz prosesi zamani xromosom konyuqasiyasinin
xarakteri todqiq olunmus vo alinan noticslor 6z
oksini Cadval 2-do tapmugdir.
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Codvaldon goriindiiyli kimi, 380YK (2n=44)
istisna olmagqla, qalan biitiin xatlorin heksaploid
(2n=42) olduglar1 miioyysn edilmisdir. Xromosom
konyugasiyasi saviyyasinin, yoni gapali
bivalentlorin saymin 373K, 374K, 376K, 382K,
383/2YK, 384/1K, 384/2K, 385YK, 386/1K,
387YK va 625K xatlorindo yiiksok (19,11-19,68),
375YK, 378/1YK, 378/3YK, 380YK va 383/1YK
xatlorinds iso bir qadar asagi (14,63-17,74) oldugu
miisahido edilmisdir. Mohz bu sobobdon do
sonuncularda agiq bivalentlorin vo univalentlorin
sayinin artdigt vo onlarin ovvalkilorden fargli
olaraq, istolik, tri- vo kvadrivalentlor soklindo
multivalent assosiasiyalara malik olduqlar1 gqeyds
almmusgdir.

Maraqlidir ki, diger bir tacriibado (Chrzastek,
2003) yumsaq bugda ilo c¢ovdar arasindaki
slaveolunmus ) avazolunmus xatlarin
oksariyyatinde agiq bivalent va univalentlorin
sayinin, valideyn sortlarla miiqayisads, bir gador

coxaldigi, univalentlarin asasan covdar
xromosomlart il tomsil olundugu geyd olunsa da,
onlarda  multivanent  assosiasiyalara  tosadiif
edilmomisdir.

4DS-7RL translokasiyasina malik 377YK
xottinds qapalt vo acgiq bivalentlorin, eloco do
univalentlorin sayr her bir ATH (ana tozcuq
hiiceyrosi) {i¢iin orta hesabla, miivafiq olaraq,
18,60, 1,42 vo 1,96 adad togkil etmisdir. Meyozun
todqiqi zamami xatlorin bozilorinde az miqdarda
meyotik pozuntulara, o ciimlodon asinxron vo
geyri-barabar boliinmoalara, mikroniivali diad va
tetradlara tosadiif olunmusdur.

Homin  xotlorin  molekulyar sitogenetik
metodlarla (FISH, GISH) todqiqi sayesindo 17
xatdon 8-inin (373K, 374K, 376K, 382K, 383/2YK,
385YK, 387YK, 625K) yalniz bugda genomu
xromosomlarindan ibarat oldugu, digor 8-inin
(375YK, 378/1YK, 378/3YK, 380YK, 383/1YK,
384/1K, 384/2K, 386/1K) genom torkibindo bugda
xromosomlart ilo yanasi 2-don 14-adok c¢ovdar
xromosomunun va yalniz bir xottdo (377YK) bir
clit 4DS-7RL translokasiyasinin varligi askar
edilmisdir (Cadval 3).

Beloliklo, todgiqatlar sayasindo 375YK xottinin
12 adad A (1A-4A, 6A-7A) genomu Xromosomuna
malik olmagla, SA xromosomuna gore nullisom, 15
adad B (1B tokdir, 2B-4B, 5B ikiqat dozada, yoni 4
oadoddir, 6B-7B) genomu xromosomuna malik
olmagla, 5A xromosomuna goérs nullisom, 1B
xromosomuna géra monosom, 5B xromosomuna goéra
iso tetrasom oldugu, habelo bir ciit 2D vo 12 odoad
covdar (1R, 3R-7R) genomu xromosomuna malik
oldugu miioyyon edilmisdir. Eyni zamanda, 375YK
xottinin genom torkibindo bir odod namolum
xromosomun varligi agkar edilmisdir. Toraf-miiqabili
olmayan monosom 1B xromosomuna homologlugu
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Cadval 3. Cinsarasi qisaboylu xatlorin genom-xromosom torkibi

Genom Xromosom 375YK 377YK  378/1YK 378/3YK 380YK 383/1YK 384/1K  3842K  386/1K

1 ++ ++ ++ ++ ++ ++ ++ ++ ++
2 ++ ++ ++ ++ ++ ++ ++ ++ ++
3 ++ ++ ++ ++ ++ ++ ++ ++ ++

A 4 ++ ++ ++ ++ ++ ++ ++ ++ ++
5 -- ++ ++ ++ ++ ++ ++ ++ --
6 ++ ++ ++ ++ ++ ++ ++ ++ ++
7 ++ ++ ++ ++ ++ ++ ++ ++ ++
1 + ++ -- -- ++ ++ ++ ++ ++
2 ++ ++ ++ ++ ++ ++ ++ ++ ++
3 ++ ++ ++ ++ ++ ++ ++ ++ ++

B 4 ++ ++ ++ ++ ++ ++ ++ ++ ++
5 ++++ ++ ++ ++ ++ ++ ++ ++ ++
6 ++ ++ ++ ++ ++ ++ ++ ++ ++
7 ++ ++ ++ ++ ++ ++ ++ ++ ++
1 -- ++ ++ ++ ++ -- -- -- ++
2 ++ ++ -- ++ ++ -- ++ ++ ++
3 -- ++ -- ++ ++ ++ ++ ++ ++

D 4 -- T -- -- -- ++ ++ ++ ++
5 -- ++ -- -- -- ++ ++ ++ ++
6 -- ++ -- ++ ++ ++ ++ ++ ++
7 -- ++ -- -- ++ ++ ++ ++ ++
1 ++ -- ++ ++ -- ++ ++ ++ --
2 -- -- ++ -- -- ++ -- -- --
3 ++ -- ++ -- -- -- -- -- --

R 4 ++ -- ++ ++ ++ -- -- -- --
5 ++ -- ++ ++ ++ -- -- -- ++
6 ++ -- ++ -- -- -- -- -- --
7 ++ T ++ ++ tt -- -- -- --

N +

9/0 2D(2R) 1D(1B) 1R(1B) 1D(1R) 1R(1ID)  1R(1D) 1IR(1D)  SR(5SA)

SB(SA) 2D2R) 2DQ2R) 2R(2D)
3D(3R) 3D(3R)
6D(6R)  6D(6R)
2n 42 42 42 42 44 42 42 42 42

Burada: N — namoalum xromosomu, T — translokasiyani, t — telosomlugu, 9/0 - avazolunmani ifads edir.

zonn edilon homin namolum Xromosomun qisa
ciynindo, mikrosatelliti 1BS  xromosomunda
miisahido edilon sarn rongli xarakterik zolagn
olmasia baxmayaraq, o, 1B xromosomundan har iki
¢iynina gora kaskin suratds farqlonmisdir (Sakil 2).
Bundan slava, bugdanin ¢atigmayan (nullisom) bir ciit
S5A xromosomunun tetrasom 5B xromosomlarmdan
ikisi ilo [SB(5A)], ¢ovdarin ¢atismayan bir ciit 2R
xromosomunun iss bugdanin 2D xromosomu ilo
[2D(2R)] avazlondiyi agkar edilmisdir.

Qeyd etmok lazimdir ki, bugdanin c¢ovdarla
asanligla hibridlogmasi, ¢ovdarin heterogen genetik
materialimn daha genis istifade imkanlari, habelo
alinan  cinsaras1  bugda-govdar  formalarinda
xromosom pasportlasdirilmasi {igiin yeni molekulyar
sitogenetik metodlarin movcudlugu xromosomlarin
cinsarast  ovozolunmasi metodunun halo do
perspektivli gqalmasina sorait yaradir. O. Silkova vo
hamkarlart (2006, 2008) xromosomlarin cinsarasi
ovazlonmasi metodundan istifado etmoklo bugda vo
covdar arasinda 1R(1A), 1R(1D), 2R(2D), 3R(3B),
SR(5D), SR(5A) va 6R(6A) kimi ovazolunmus
xotlorin yaradilmasma miiveffoq olmuslar. Homin
xaotlorin genom torkibini Oyrenarkon C-bandloma,
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GISH vo SSR-markerlordon istifado edon todqiqatgilar
xromosomlar1 identifikasiya olunmus bu xatlorin
galacok genetik tadqiqat islerinds “ikincili gen pulu”
kimi model qisminds istifadesini miimkiin hesab
etmiglor. Tadgiqatlar sayasinde 386/1K, 384/1K,
384/2K vo 383/1YK xatlorinds, oksino, bugdanin
catigmayan xromosom ciitlorinin miivafiq ¢ovdar
Xromosomu citlori ilo ovazlondiyi
mioyyanlogdirilmigdir. Belo ki, birinci xotds
bugdanin 5A xromosomu g¢ovdarin 5R [5R(5A)],
ikinci vo {iglinciido bugdanin 1D xromosomu
¢ovdarmn 1R [1R(1D)], dordiinciide isa bugdanin
catigmayan iki ciit (1D vo 2D) xromosomu ¢ovdarin
miivafiq 1R va 2R [1R(1D) va 2R(2D)] xromosomlart
ilo ovoz olunmusdur. Xatirladaq ki, yumsaq bugdanin
Rang vo iridonli Mironovskaya sortlarinda tok
dominant Vrn-A1 genini dasiyan 5SA Xxromosomunun
5R xromosomu (Vrn6 va Vrn7) ilo avozlonmosi onlari
payizlig formaya gevirmisdir. Belo ki, adi¢akilon
sortlarm SR(5A) ovazolunmus xstlori Novosibirsk
yaximliginda becorilorkon, onlarin qisa déziimliiliiyii,
valideynlarina nisboton, miivafiq olaraq, 20-47 % va
27-34 % yiiksok olmusdur (Stelmakh, Avsenin, 1996;
Edpemora u ap., 2006; 2008).
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Sokil 2. 375YK xottino moxsus eyni metafaz 1ovhodo xromosomlarin FISH (solda) vo GISH (sagda) vasitasilo
identifikasiyast zamani bu xottin nullisom(5A)-tetrasom(5B) oldugu miioyyon edilmisdir. Eyni zamanda, oxla
gostarilon namoslum xromosomun toraf-miiqabilsiz istirak edon 1B xromosomuna homoloqlugu giiman olunur.

Sokil 3. 378/3YK xottine moxsus eyni metafaz 16vhodo xromosomlarin FISH (solda) va GISH (sagda)
vasitosilo identifikasiyasi zamani bu xotdo 4 ciit ¢ovdar xromosomunun (1R, 4R-5R, 7R) istiraki vo 1R(1B),
2D(2R), 3D(3R), 6D(6R) avozlonmalarinin bag verdiyi miioyyan olunmusdur.

2R(2D) ovozolunmus xotlorini miixtolif bugda
sortlar1 ilo bekkrosslagdirmagla 2R xromosomunun
naslo Otiirlilms tezliyini vo xarakterini todqiq eden
bir qrup todqiqatct (Kpacmmosa u mp., 2011) bunun
hom avazolunmus xattin, hom do bekkrosslasmada
istifado  olunan  yumsaq bugda  sortunun
genotipindon asili oldugunu goéstormislor.

Yuxarida haqqinda bohs etdiyimiz 386/1K,
384/1K, 384/2K vo 383/1YK xotlorinin genom
torkibina galinca, 386/1K xottinin 12 adod A (1A-
4A, 6A-7A), 14 odod B (1B-7B), 14 adod D (1D-7D)
va 2 adad R (5R), 384/1K va 384/2K xatlarinin har
birinin 14 adad A (1A-7A), 14 adad B (1B-7B), 12
adad D (2D-7D) va 2 adad R (1R), 383/1YK xattinin
iso 14 odad A (1A-7A), 14 adad B (1B-7B), 10 adad

D (3D-7D) vo 4 odod R (1R vo 2R) genomu
xromosomlarindan ibarat olduglari askar edilmisdir.
Novboti  iki xottin  (378/3YK va 380YK)
xromosom torkibi daha boyiik maraq dogurmusdur.
Xromosom identifikasiyasi zamani 378/3YK xattinin
genom torkibinin 14 aded A (1A-7A), 12 odod B
(2B-7B), 8 adad D (1D-3D, 6D) vo 8 odad govdar
(1R, 4R, 5R, 7R) genomu xromosomlarindan tagkil
olundugu askar edilmigdir (Saokil 3). Diqqgstlo nozer
saldigda, bu xotdo covdar vo bugda xromosomlari
arasinda 4 cinsarast ovozlonmonin bag verdiyini
gormak olar: 1R(1B), 2D(2R), 3D(3R), 6D(6R).
Gorlindilyli  kimi, ovozlonmolordon biri g¢ovdar
xromosomu ilo bugdanin B genomu xromosomu,
qalanlar1 iso ¢ovdar xromosomlart ilo bugdann D
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genomu xromosomlari arasinda bas vermisdir.

IR(1B) avazolunmus xatlorini identifikasiya vo
xarakterizo edon todqiqatcilardan bazilori (MorHbIH 1
ap., 2009) homin ovozolunmanin sekalinkodlagdiran
Sec 1 vo Sec 2 lokuslarmmn orijinal allellori ilo
markerlondiyini miisyyonlosdirmislar.

380YK xotti A (1A-7A) vo B (1B-7B) genomu
xromosomlarmin tam heyati, eloco do 10 odod D
(1D-3D, 6D-7D) va 6 adad R (4R-5R, 7Rt) genomu
xromosomlart ilo tomsil olunmusdur. Covdarin bir
clit xromosomu ¢iyinlorini itirdiyino gora, homin
xatti ditelosom (7RDt) hesab etmok olar (Sakil 4).
Bu xatdo R vo D genomu xromoslari arasinda bag
vermis 4 cinsarast ovozolunmani iss asagidaki
qaydada siralamaq olar: 1D(1R), 2D(2R), 3D(3R)
va 6D(6R). Qeyd edok ki, bu xattin xromosom
dasti, digerlorinden farqli olaraq, 2n=44 olmusdur .

R. Gill va basqalar1 (2010) 4 tritikale ilo 5
yumsaq bugda sortu arasindaki c¢arpazlagmadan
almmis vo BCF;, BC,F;, Fy, vo Fs nosillorine
monsub morfoloji cohotdon yekcins goriinon 31
xotdo R genomu xromosomlarinin 0-4, D genomu
xromosomlarinin ise 5-7 arasinda variasiyalagdiginin
va torkibinde D genomu xromosomlarinin say1 ¢ox
olan hibridlorin bugdaya torof doniis etdiklorinin
sahidi olmuslar.

378/1YK xottinde bugdanin A (1A-7A) vo
covdarin R (1R-7R) genomu xromosomlarmin tam
heyatls tamsil olunduglari, bundan slave 12 adod B
(2B-7B) vo iki oadod D (1D) genomu

xromosomunun varligi miisahido edilmisdir. Bu
xotdo c¢atigmayan iki aded 1B xromosomu 1D

xromosomu ilo disom avoz olunmusdur [1D(1B)].
Bu avazolunmanin avvalkilorden forqi ondadir ki,
burada ovozolunma c¢ovdar vo bugda genomu
xromosomlar1 arasinda deyil, iki bugda (D vo B)
genomu xromosomlari arasinda bas vermigdir.

377YK xottinds bugdanin A, B vo D genomu
xromosomlariin tam heystlo istirak etmslori vo
bugdanin bir ciit 4D xromosomunun qisa ¢iyni ilo
covdarin 7R xromosomunun uzun ¢iyni arasinda
translokasiyanin (T4DS-7RL) bas vermosi qeydo
alinmigdir (Sokil 5).

Bir qrup tadqgiqatgr (Zhou et al., 2012) yumsaq
bugda ilo ¢ovdar arasindaki hibridlosmodon
aldiglar1 yeni tritikaleni (ZH-1) GISH, FISH vo C-
bandloma metodlart ila tadqiq edarken, onun genom
torkibinin 14 A (1A-7A), 12 B (1B-2B, 4B-7B), 12
R (IR, 3R-7R) va 2 D (6D) genomu
xromosomlarindan ibarat oldugunu, homginin,
homin tritikaledo T2DS.2DL-?R translokasiyasinin
bas verdiyini agkara ¢ixarmislar.

J. Ko vo homkarlar1 (2001) torofindon
Koreyaya maxsus yumsaq bugda vo ¢ovdar sortu
carpazlagdiritlmig vo 1BL.1IRS translokasiyasina
malik Yw62-11 xotti almmisdir ki, meyotik
analizin naticolori onda da, yumsaq bugdada oldugu
kimi, 21 bivalentin formalagdigin1 vo xromosomlar
arasinda tam homologiyanin oldugunu niimayis
etdirmisdir. M. Divaguk vo basqalar1 (2005) da
2RS.2RL-2BL  translokasiyasina malik 131/7
tritikale xottinin sitogenetik cohatdon stabil olub,
metafaza I-do xromosom konyugasiyasinin 21
gapali bivalent il tomsil olundugunu goéstormislar.

Sokil 4. 380YK xottino moxsus eyni metafaz 16vhodo xromosomlarin FISH (solda) vo GISH (sagda) vasitosilo
identifikasiyasi zamani bu xatds {i¢ ciit govdar — 4R-5R vo 7R xromosomunun varlig1 qeyds alinmigdir ki, bunlardan
da bir ciitiiniin telosentrik (7Rt) oldugu miioyyon edilmisdir. Homginin, bu xotdo 1D(1R), 2D(2R), 3D(3R) va

6D(6R) avazlonmolarinin bas verdiyi askar edilmisdir.
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T4DS-TAL

” TADS-TRL

Sokil 5. 377YK xottino moxsus eyni metafaz 16vhodo xromosomlarin FISH (solda) vo GISH (sagda)
vasitosilo identifikasiyasi zamani bu xattin 4DS-7RL translokasiyasina malik oldugu askar edilmisdir.

Lakin qgeyd etmoliyik ki, bizim tocriibado
translokant 377YK xottindo meyotik analizin
naticalori hor bir ATH-o toqribon 2 univalentin
diisdiiylinii  gostormisdir, ki, bu da, goriiniir,
meyotik stabilliklo translokasiyanin mohz hansi
xromosomlar  arasinda  bas  vermasi Vo
xromosomdaki  movqeyi arasinda  miiayyon
asililigin moévecudlugu ilo slagodardir.

Belolikla, ayri-ayri xromosomlarin tasarriifat
ohomiyyatli olamatlorin ekspressiyasina tasirinin
Oyronilmosinde vo eloco do homin olamatlore
cavabdeh olan genlorin yerinin toyinindo vo
xaritolonmasinda E. Sirsin Chinese Spring sortundan
istifado etmoklo aldig1 aneuploid vo avezolunmus
xotlordon genis istifado olundugunu vo hazirda osas
diggatin arzuolunan olamatlori dagiyan ayri-ayri
Xromosom va ya xromosom saholsrini qohum cins
vo ndvlerdon yumsaq bugdaya tez bir zamanda vo
magsadyonlii 6tiirmayin effektiv metodlarinin islanib
hazirlanmasma yonoaldildiyini nozers alsaq, genom
torkibi todqiq olunan qisaboylu xatlor arasinda
ovozolunmus vo translokant xotlorin  askar
edilmosinin  genetika vo seleksiya, eloco do
biomiixtslifliyin zonginloesdirilmasi baximindan na
godor miihiim ohomiyyot kosb etdiyini tosovviir
etmok ¢atin olmaz.
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Aegilotriticale Ilo Yumsaq Bugda (Triticum aestivum L.)

Crop Evol, 59: 1161-1168.

HccnenoBanue KoporkocredenbHbix MeskponoBbix Jlunuii, Ilonydyennsix lIpn CxkpemmBanumn
Aegilotriticale ¢ Msarkoi IImenuneii (Triticum aestivum L.), Knaccnueckumu u MoJsiekyJisipHo-
IuToreneruyeckuMu MeTogamMmu

C TOMOIIBI0 KIACCHYECKUX W MOJeKylspHO-nuToreHeTndeckux wmetonoB (FISH, GISH) oOpum
mydeHsl 17 kopoTrkocTeOenpbHBIX — 9 kKapnmukoBeIX (K) m 8 momykapnukoBeix (YK) MeXpomoBBIX JIMHHH,
MONYYCHHBIX B pe3yJibTaTe CKpeumBaHus Aegilotriticale MM TPeXpoJOBOTO HEMOIHOTO aM(UAWILUIONA
[(Triticum durum Desf. x Aegilops tauschii Coss.) x Secale cereale L. ssp. segetale Zhuk.] (reHOMHas
dhopmyna AABBD/R, 2n=6x=42) ¢ coptom msarkoit nmenunsl (7. aestivum L.) Yattanz Cripuar (AABBDD,
2n=6x=42). B pe3ynbrare Hcciaen0BaHUi OBIJIO YCTAHOBIEHO, YTO OAHA U3 3TUX JNuHUH (377YK) sBngercs
TpaHcinokanTHOH (T4DS-7RL), 8 — 3aMemieHHbIMH, a OCTaJIbHbBIE COCTOSAT TOJBKO M3 XPOMOCOM MIICHUIIBI.
U3 8 3amemennsix muHNH B 4-x (378/1YK, 384/1K, 384/2K, 386/1K) 3amemnienne mpon30IIII0 MEXITy OHON
[ID(1B), IR(1D), 1R(1D), 5R(5A), coorBercTBenHo], B 2-x (375YK, 383/1YK) — mexnay nByms [2D(2R),
5B(5A) u 1R(1D), 2R(2D), cootBercTBenHo], a B 2-x (378/3YK u 380YK) — mexnay 4 [1R(1B), 2D(2R),
3D(3R), 6D(6R) u 1D(1R), 2D(2R), 3D(3R), 6D(6R), cooTBeTCTBEeHHO| TTapaMu XpoMocoM. B mpomecce
naeHTuGUKany XxpomMocoM B ymHME 375YK Habmomanacek mBoiiHas no3a (4 mryku) SB u oTcyTcTBHE SA
xpomocoMm mmieHunsl, a B JuHMH 380YK — mapa TemoueHnTpuueckux xpomocoM pxku (7Rt), duro
CBUJCTEIHCTBOBAJIO O HYJUIMCOMHO-TETPACOMHOCTHA TIEPBOW W JWUTEIOCOMHOCTH BTOPOW JIMHHH,
coorBeTcTBeHHO. B numHum 375YK BbIsIBIEHa OJHA HEW3BECTHAs XpOMOCOMa, KOTOpasi, IO BceH
BEPOSATHOCTH, SIBIIETCS TOMOJIOTOM MPHUCYTCTBYIOMIEH 0e3 mapsl 1B xpomocomsl. Kpome Toro, B oTinnume ot
JIPYTUX, JIMHUU, UMCIOIIUE B CBOEM T'€HOMHOM cOCTaBe 4 M OOJIbIIIE XPOMOCOM KU, OKa3ajuCh MCHEe
CTaOWIIBHBIMU B MeH03e.

Knrouesvle cnoea: mesicpooosas — eubpuouzayusi, Kopomxocmebenvuuit, meios, FISH, GISH,
UOeHMuUPUKayusi XpomMocom, MpanHcioOKayus, 3aMeWeHHAaAst TUHUL

Investigation of Short-stemmed Intergeneric Lines Produced BetweenAdegilotriticaleand Soft
Wheat (TriticumaestivumlL.) by Classical and Molecular Cytogenetic Methods

A.J.Aliyeva, N.Kh. Aminov
Institute of Genetic Reseourses, ANAS

17 short-stemmed (9 dwarf and 8 semi-dwarf) lines produced between Aegilotriticale or threegeneric
incomplite amphidiploid [(Triticum durum Dest. x Aegilops tauschii Coss.) X Secale cereale L. ssp. segetale
Zhuk.] (genome formula AABBD/R, 2n=6x=42) and the soft wheat variety (T. aestivum L.) ‘Chinese Spring’
(AABBDD, 2n=6x=42) were investigated by classical and molecular cytogenetic methods (FISH, GISH). As
a result of study it has been found that one of these lines(377YK) has a translocation (T4DS-7RL), 8 are
substitution lines and others are composed of only wheat chromosomes. Among these 8 substituted lines a
substitution occurred in four lines (378/1YK, 384/1K, 384/2K, 386/1K)between one [1D(1B), 1R(1D),
IR(1D), 5R(5A), respectively], in two lines (375YK, 383/1YK) — between two [2D(2R), 5B(5A) and
IR(1D), 2R(2D), respectively], in two line (378/3YK and 380YK) — between four[1R(1B), 2D(2R),
3D(3R),6D(6R) and 1D(1R), 2D(2R), 3D(3R), 6D(6R), respectively] pair chromosomes. The presence of
double dose (4 pieces) of 5B chromosome and absence of SA chromosomes in a line 375YK and existence of
two telocentric chtomosomes of rye (7Rt) in a line 380YK indicated that the former was a nulli(5A)-
tetrasomic(5B) (Nt) and the latter was a ditelosomic (Dt) line. In a line 375YK a single unknown
chromosomewas also detected, which wasprobably a homolog to the single 1B chromosome. Moreover,
unlike the other lines, the lines having four or more rye chromosomes in their genome composition were
more unstablein meiosis.

Key words: intergenomic crossing, short-stemmed, meiosis, FISH, GISH, chromosome identification,
translocation, substitution
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Xroniki Boyrok Catismazh@ Modelinin Yaradilmasi

Q.S.Qarayev, A.R.israfilov
Azarbaycan Tibb Universitetinin Elmi-Taodqgiqat Moarkazi, Baki, Azarbaycan

Tadqgiqatin asas maqsadi xroniki boyrak c¢atismazhgmin (XBC) adekvat modelinin yaradilmasi
olmusdur.Tacriibalor har iki cinsdan olan 4-6 kq cakili 32 bas sinsilla cinsino maxsus olan dovsanlar
iizorinds aparimisdir. 1-ci qrupda (10 bas) dovsamin boyrak arteriyasinin parenximaya daxil olan
saxolorindoan biri baglanmisdir. 2-ci qrup tacriiba heyvanlarinin boyrak parenximasina yiiksok
toksikliyo malik 10 ml eksudat yeridilmis, 3-cii qrupda iso boyrok arteriyasi saxalorinin biri
baglandiqdan sonra parenximaya 10 ml yiiksok toksikliyo malik eksudat yeridilmisdir. Patoloji
prossesin inkisafi 1 ay miiddstinds qulaq venasindan gotiiriilmiis qanda kreatinin, sidik covharinin vo
qaliq azotun miqdarim dinamik olaraq toyin etmokls izlonilmisdir. Miisyyon edilmisdir ki, boyrok
arteriyasinin parenximaya daxil olan saxslorindon birinin baglanmasi sayssindo parenximada
yaranmis isemiya naticasinda boyrayin funksional vaziyyati pozulur vd onun parenximasina yeridilmis
yiiksak toksikliyo malik peritoneal eksudat orada yaranmis patoloji prossesi daha da darinlasdirir. Son
natico olaraq xroniki boyrok catismazhig inkisaf edir. Belo bir modelin yaradilmasi XBC zamam
orqanizmds xiisusilo qaraciyorin funksional vaziyyotinds bas vermis doyisikliklorin patogenezinin

oyranilmasinds vacibdir.

Agar sozlar: xroniki boyrok catismazligi, kreatinin, sidik covhari, qaliq azot, patogenez, dovsan

GIRIS

XBC agir kliniki gedise malik xastalik olub,
xostonin hoyat keyfiyyotlorini koskin sokildo asagi
salir vo miialicoya ¢otin tabe oldugundan cox vaxt
Olimlo noticolonir. Aparilan tadqiqatlar siibuta
yetirmigdir ki, XBC zamani orqanizmds yaranan
endogen intoksikasiyanin sayesinds organizmin
fizioloji funksiyalarin1 tonzimloyon bir sira
sistemlorin vo hoyati vacib tizvlorin faaliyystinda
disharmoniya yaratmagla poliorgan ¢atismazligina
sobab olur (bubukos, 2004; Foley et al., 1996).
Klinisistlorin fikrinco poliorgan gatismazliginin
patogenezinin bir sira mogamlarinin arasdirilmasi
iiglin ciddi eksperimental todqiqatlarin aparilmasi
talob olunur (Underwood, 2004). Bunun (g¢un
XBGC-nin adekvat modelinin yaradilmasi vacibdir.
Hazirda bels bir modelin olmamasini nazars alaraq
bu todqgigat isinin aparilmasini mogsadouygun
hesab etdik.

MATERIAL VO METODLAR

Tacriibslar ¢okisi 4-6 kq arasinda olan 32 bas
singilla cinsino moxsus dovsanlar {izorindo
aparilmis vo onlar qarsiya qoyulan magsodden asilt
olaraq 3 qrupa boliinmiiglar.

1-ci qrupa daxil olan 10 bas dovsanda boyrak
arteriyasinin parenximaya daxil olan saxslordon biri

baglanilmisdir.
2-ci qrupa daxil olan 10 bas dovsanin
parenximasina  peritonitli ~ xostolorin  garin

86

boslugundan gotiirtilmiis mohtaviyyatdan
hazirlanmis yiiksok doarocali toksikliys malik 10 ml
eksudat yeridilmisdir.

3-cii qrupa daxil olan 12 bas dovsanin boyrak
arteriyasinin saxalorindon birini baglamagqla yanasi
onun parenximasina yiiksok toksikliys malik 10 ml
eksudat yeridilmisdir.

Peritoneal eksudat 3 nofor peritonit diagnozu
goyulmus xostolordo corrahi amoliyyat apararkon
onlarin garin boslugundan gotliriilmiis
mohtoviyyatdan  Q.S.Qarayev  vo  homkarlar
torafindon (2009) hazirlanmis metodla alinmig va
R.V.Nedogvina (1972) {isulu ilo toksikliyi toyin
edilmisdir.

Boyrak arteriyasinin gaxasini va elaco do digor
miidaxilalari icra etmok li¢iin kolipsol mohlulundan
istifado edilmisdir.

Hor 3 gqrupda modelin yaradilmasindan sonra
ganda kreatinin, sidik covhorinin vo qaliq azotun
miqdart “Roshe” firmasinin istehsali olan reaktiv
dastlorden istifads etmoklo “Bio SKREENn- 2000
markali mikroanalizatorda toyin edilmisdir.

Almmis  komiyyst  gostoricilori  qeyri-
parametrik iisulla EXCEL elektron codvalindo
hesablanmigdir.

TODQIQATLARIN NOTICOLORI VO
ONLARIN MUZAKIROSI

Aparilan tocriibalorin naticasinds miisyyon
edilmisdir ki, intakt voziyystinds olan dovsanlarin
ganinda  kreatinin miqdar1  42-120 mkmol/|



(M+m=73,3+7,3), sidik cévharinin migdar1 1,0-1,9
mkmol/l (M+m=1,52+0,09) qaliq azotun miqdar1
isa 1,6-2,3 mkmol/l (M+m=1,99+0,06) arasindadir.
Boyrok arteriyasmmin parenximaya daxil olan
saxalarindon birini bagladiqdan 3 giin sonra qanda
kreatinin miqdart 50%, sidik covhorinin miqdari
33%, qaliq azotun miqdar1 86% yiiksolmisdir.

Tacriibanin 10-cu giiniinds bu artim daha da
kaskin xarakter dasimigdir. Bels ki, ganda kreatininin,
sidik covherinin, qaliq azotun miqdarinda olan artim
muvafiq olaraq 324%-o, 78%-0 vo 188%-o gatmusdir.
Beloliklo bdyrak arteriyasinin saxalorindon birinin
baglanmas1 naticosindo parenximada inkisaf edon
isemiya nefronlara da sirayst edorok bdyrayin
funksiyasini pozmus oldugundan ganda kreatininin
miqdart kaskin sokilds yliksalmisdir.

Taocriibonin sonraki giinlorindo do bdyrak
catismazligimi saciyyolondiron markerlorin ganda
miqdar artmaqda davam etmisdir (Coadval 1). Bu
codvoldon gorindiyl Kimi, boyrok arteriyasi
saxolorindon birinin baglanmasindan 15 giin sonra
ganda kreatininin miqdar1 intakt vaziyyatlo
miiqayisads 678% artmigdir. Sidik covhari ilo qaliq
azotun saviyyesi miivafiq olaraq 147% va 282%
yiiksolmisdir. ~ Tocriibonin ~ sonunda  ganda
kreatininin miqdarinda olan artim 983%-o, sidik
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covhorinin miqdarinda olan artim 213%-o, qaliq
azotun miqdarinda olan artim iso 348%-o catmigdir.

Beloliklo boyrak arteriyasinin parenximaya daxil
olan saxolorindon birinin baglanmas1 sayasindo
boyrak toxumasinda yaranmig isemiya XBC ilo
naticalonir. Lakin bu model XBC ii¢iin adekvat
deyildir. Cilinki xroniki  bdyrok catismazlig
polietioloji bir xastalikdir (Kabak, 2000; Acrap, 2001;
[Musos, 2008). Ona gora do bir etioloji amilin istirak
etdiyi soraitdo boOyrokds inkisaf edon funksional
pozgunluq xroniki boyrok c¢atigmazliq ilo eyni
deyildir.

2-ci qrupa daxil olan tocriibo heyvanlarinin
boyrak parenximasina 10 ml yiiksok toksikliye
malik peritoneal eksudat yeritdikdon 3 giin sonra
intakt voziyyotlo miiqayisodo qanda Kkreatininin
miqdar1 15%, sidik covharinin miqdar1 8%, qaliq
azotun miqdart iso 6% yiiksolmisdir. Buradan
gorindiyu kimi, boyrok parenximasina peritoneal
eksudatin yeridilmosi 1-ci qrupla miigayisodo
boyrayin funksiyasini miilayim sokildo pozmusdur.
Clnki, parenximaya yeridilmis eksudatin torkibinda
olan toksiki maddolor, Vo eloco do patogen
mikroflora, 3 giin miiddstinds patoloji prosesi tam
giicli ilo yarada bilmir.

Cadval 1. Boyrok arteriyasinin baglanmasindan sonra
miqdarinda bag vermis doyisikliklor.

ganda boyrok catigmazligini oks etdiron bozi markerlorin

Markerlar R . Tacribanin ginlari
Ne mkmol/l Statistik gostarici | Intakt vaziyyot 3 (n=10) 10 (n=10) 15 (n=10) 30 (n=8)
Min 42 88 270 110 300
1 Kreaitinin Max 120 140 370 350 610
Mzm 73.317.3 109.845.2 311+10.3 253.94+22.9 468.7+32.3
P< - 0.001 0.001 0.001 0.001
Min 1.0 1.4 2.0 3.0 4.0
2 Sidik cévhori Max 1.9 2.6 3.2 44 5.6
Mzm 1.52+0.09 2.02+0.12 2.740.13 3.76+0.13 4.76+0.19
P< - 0.01 <0.001 <0.001 <0.001
Min 1.6 2.4 3.8 5.3 7.1
3 Qaliq azot Max 2.3 5.2 7.4 9.1 10.0
Mzm 1.99+0.06 3.71+0.31 5.73+0.43 7.61+0.39 8.91+0.37
P< - 0.001 0.001 0.001 0.001

Cadval 2. Boyrok parenximasina peritonitli xostolorin qarin boslugundan gotiiriilmiis mohtoviyyatdan hazirlamas,
yiiksok toksikli eksudatin yeridilmosindon sonra qanda bdyrok catismazligini oks etdiron bazi markerlorin miqdarinda

bas vermis doyisikliklor.

Markerlar P g . Tacribanin ginlari
Ne mkmol/l Statistik gostarici| Intakt vaziyyat 3 (n=10) 10 (n=10) 15 (n=10) 30 (n=8)
Min 40 45 65 110 300
1 Kreatinin Max 110 110 180 350 610
Mzm 77.247.0 88.9+7.3 127.9+11.6 253.9+22.9 468.7+32.3
P - >0.05 <0.01 <0.01 <0.01
Min 1.0 1.0 1.4 2.2 2.8
5 Sidik cévhori Max 1.8 2.0 35 51 6.3
Mzm 1.44+0.08 1.55+0.09 2.36+0.18 3.55+0.25 4.23+0.29
P - >0.05 <0.001 <0.001 <0.001
Min 1.7 1.7 2.0 3.0 4.3
3 Qaliq azot Max 2.2 2.4 45 6.5 7.8
Mzm 1.97+0.06 2.08+0.07 3.15+0.29 4.65+0.42 5.91+0.42
P - >0.05 <0.001 <0.001 <0.001
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Cadval 3. Boyrok arteriyasi saxolorindon birini baglamaqla yanas1 parenximaya peritonitli xastalorin qarmn boslugundan
gotiiriilmiis mohtoviyyatdan hazirlanmis, yiiksok toksikli eksudatin yeridilmosindon sonra qanda bdyrok catismazligini
oks etdiron boazi markerlorin miqdarinda bas vermis doyisikliklor.

No Markerlar Statistik intakt voziyyot Tacribanin ginlari
B mkmol/| gostarici 3 (n=12) 10 (n=12) 15 (n=10) 30 (n=8)

Kreaitinin Min 40 85 238 540 726

1 Max 110 160 370 740 950
Mzm 7246.2 116.2+6.9 318.7¢11 681+18.4 829.8+24.9

Sidik covheri Min 1.0 1.7 2.0 2.6 3.8

2 Max 1.9 2.6 35 4.6 6.1
Mzm 1.49+0.08 2.16+0.09 2.92+0.13 3.92+0.19 5.16+0.26

Min 14 2.6 3.9 7.2 8.9

3 Qaliq azot Max 2.2 5.2 8.0 9.8 10.3
Mzm 1.83+0.07 3.61+0.27 6.18+0.39 8.65+0.26 9.78+0.15

Qeyd: P<0,001

Tocriibonin  10-cu giinli  gotiiriilmiis qanda
kreatinin miqdarn 66%, sidik cévhorinin miqdari
64%, qaliq azotun miqdar isa 60% yiiksolmigdir.
Buradan molum olur ki, peritoneal eksudatin
boyrak parenximasina yeridilmasi tacriibanin 10-cu
giinlinds patoloji prosesi darinlagdirmokls boyrayin
funksiyasini daha ciddi sokilde pozmusdur. Bu fikri
sonraki miisahide giiniinden alinmis noticalor do
tosdiq edir. Belo ki, tocriibonin 15-ci giiniindo
boyrakds patoloji proses daha da agirlasmis vo
onun sayssinde qanda kreatininin miqdart 229%,
sidik covhorinin miqdart 147%, qaliq azotun
miqdar1 iso 136% artmigdir. Tocriibonin sonunda
iso  boOyroklorin  funksiyasinin  pozulmasim
saciyyslondiron markerlorin soviyyssi daha da
yiiksalmisdir. Bels ki, intakt vaziyyatlo miigayisada
ganda kreatininin miqdarinin artmasi 507%-9, sidik
covhorinin  194%-9, qaliq azotunku isa 200%-2

catmigdir  (Codval  2).  Beloaliklo,  bdyrok
parenximasina yiiksok toksikliys malik peritoneal
eksudatin  kocliriilmesi  bdyrok  arteriyasinin

saxolorindon birinin baglanmasi ilo miiqayisada
patoloji prossesi bir qodor long yaradir. Eyni
zamanda bu modeldo XBC-nin bir neco etioloji
faktoru, o ciimlodon toksiki maddoalor, patogen
mikroflora, istirak etmoklo endogen intoksikasiya
sindromu osasinda patoloji prosses inkisaf edir.
Qeyd etmoliyam ki, patoloji prossesin bels inkisafi
XBG ti¢tin daha xarakterikdir.

1-ci va 2-ci qrup tacrilbba heyvanlarindan
almmis naticalori nazars alaraq 3-cii qrup tacriiba
heyvanlarinda parenximada isemiya yaratmagqla,
infeksiyanin va toksiki maddslorin birgs istiraki ilo
XBG modelini yaratmagi qorara aldiq. Bu mogsadla
boyrak arteriyasinin  parenximaya daxil olan
saxolorindon birini bagladigdan sonra isemiya
yaranma ehtimali olan sahaye 10 ml yiiksok
toksikliya  malik  olan  peritoneal eksudat
kégurilmiisdiir.

Tacriibalorin naticasi gdstormisdir ki, modelin
yaradilmasinin 3-cii giliniindo qganda kreatininin
miqdar1 61%, sidik covherinin miqdar1 46%, qaliq
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azotun miqdari is9 97% artmigdir (Cadval 3).

Sonraki  giinlordo do qanda boyrayin
funksiyasinm1 xarakterizo edon markerlorin miqdart
artmaqda davam etmisdir. Tacriibenin 10-cu
giiniindo ganda kreatininin soviyyasi 342%, sidik
covhorinin saviyyasi 96%, qaliq azotun saviyyosi
iso  288% yiiksolmigdir. 15-ci giindo ganda
kreatininin miqdarinin yiiksalmasi normal hadla
migayisade 846%-9, sidik cOvharinin saviyyasindo
olan artim 163%-2, qaliq azotun miqdarinda olan
artim isa 373%-o catmugdir.

Boyrok funksiyasinin gostoricilori olan bu

markerlorin  qanda  toplanmast  vo  yiiksok
konsentrasiya  toskil etmosi artiq  bdyrok
catismazliginin olmasina dslalst edir.

Tocriilbonin ~ sonunda  alimmis  naticolor

boyroklorin funksiyasinin pozulmasinin daha da
dorinlogmasini gostarir. Belo ki, miisahidonin 30-cu
giiniindo ganda kreatininin miqdar1  intakt
voziyyotdoki saviyys ilo miiqayiseds 1053%, sidik
covhorinin miqlant 277%, qaliq azotun miqdart
434% artmigdir.

Beloliklo, biz apardigimiz  tocriibslorin
osasinda belo bir gonasto goldik ki, bdyrok
arteriyasinin parenximaya daxil olan saxolorinin
birini bagladiqdan sonra parenximaya yiiksok
toksikliya malik peritoneal eksudatin yeridilmasi ilo
yaradilmis patoloji proses XBC iigiin daha adekvat
modeldir.  Ciinki, burada modellogdirdiyimiz
patoloji prosses XBGC-nin etioloji amillori olan
isemiya, infeksiya vo toksiki maddslorin birgs tesiri
naticasinda inkisaf edir.
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Hayuno-uccreoosamenvcruii yenmp A3epbaiiodcanckoeo MeouyuHcko2o yHusepcumema

OcHOBHOIl 1enbi0  paboOTHl  SIBWIOCH CO3J@aHME aJEKBAaTHOM MOJENH XPOHHUYECKON IOYEeYHOMH
HEIOCTaTOYHOCTH, NIPU KOTOPOH OOJblle yYUTHIBAJICS Obl 3THOJNIOrMYecKuil (akTop 3aboneBanus. C sToi
1eJbio 32 KpoJIMKa MOpOb! IWHIIWILIBEI BECOM OT 4 710 6 KI OBbUIM pa3liesieHbl Ha TPH IPYNIIbl. Y KUBOTHBIX
1-it rpynmbl, cocrosimeit n3 10 kponukoB, OblIa TMepeBsizaHa OJHA W3 BETBEW MOYEHHOHN aprepuu. Y 2-i
rpynmbl KUBOTHBIX (10 KpONMKOB) B MapeHXMMy MOYKH OBUT BBEICH BBICOKOTOKCHYHBINA OKCYJAT,
MOJTyYeHHBIH ¥ OONBHBIX, TIPOOIIEPUPOBAHHBIX TI0 IMOBOMY MEPUTOHHUTA. Y JKHBOTHBIX 3-il Tpymmsl (Ha 12
KpoJiMKax) Obla TepeBsi3aHa OAHAa W3 BETBEH MOYCYHOW apTEpUU C BBEACHHUEM B MApEHXUMY MOYKH
BBICOKOTOKCHYHOTO 3Kccynarta. [laronornueckuii npounecc Habmoaanu B TeueHue 1 mecsana. Ha ocHoBanuun
OIpelieNIeHUs] B KPOBH COJEPXKaHMS KPeaTHHHHA, MOUYEBUHBI M OCTATOYHOI'O a30Ta MbI NPHUILIKA K BBIBOAY,
YTO CO3JaHME WIIEMHM MAPEHXHUMBI C JaJbHEWIIMM BBEACHHUEM MaTOT€HHOW MUKPOQIOPHI M TOKCHYECKHX
BEIIECTB [T03BOJIAET BOCIIPOU3BECTHU a/IEKBAaTHYIO MOJIENIb XPOHUYECKOW MOYEYHON HEOCTATOYHOCTH.

Knroueswvie cnoesa. XPOHUYEeCKas nodyeyHas He()ocmamouHocmb, KpeamuHuH, Mo4esuHda, 0CMamoyHblil a3orT,
namocenes, Kpoaukxk

Reproduction Of Adequate Model Of Chronic Renal Failure
G.Sh.Garayev, A.R.Israfilov
Research Center of Azerbaijan Medical University

The main purpose of the work was to create an adequate model of chronic renal failure, considering the
etiological factor of the disease. For this purpose, 32 chinchilla rabbits weighing 4 to 6 kg were divided into
three groups. One of the branches of the renal artery was tied up in 10 rabbits of the 1st group. A highly toxic
exudate, received from patients operated on for peritonitis, was introduced to the renal parenchyma of 10
rabbits in the 2-nd group of animals. One of branches of the renal artery was tied up, with the introduction of
the highly toxic exudate to the renal parenchyma of the animals of the 3" group (12 rabbits). Pathological
process observed within 1 month. Based on the content of creatinine, urea and residual nitrogen in blood we
came to the conclusion that creation of ischemia of the parenchyma with further introduction of pathogenic
microflora and toxic substances allows to reproduce the adequate model of chronic renal failure.

Keywords: chronic renal failure, creatinine, urea, residual nitrogen, patogenesis, rabbit
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Crpykrypa 3abdoseBaemoctu bauzopykoctsio B3pociaoro

Hacenenus AzepOaiigxkana

P.B.AraeBa

Hayuonanvnvii yenmp ogpmanvmonozuu umenu akaoemuxa 3apugvl Anuesou, [ocasaoxan 32/15, Baky

AZ1114, Azepbatioscan

B npencraBieHHoii padoTe mpoBeleH aHAJW3 JUHAMUKHU MOKAa3aTeieil 3a00/1eBaeMOCTH B3POCJIOrO
HaceJieHUs1 A3epOaiiikana 0JM30PyKOCThI0. B 11eJioM 00HApY KeH MPOrPecCUPYIOIIHA POCT ITHX MOKA-

3aTelieiil B pecmy0JiMKe U 00JIbIIMHCTBE ee PaiiOHOB.

Knrwouesvie cnoea: 6auzopykocmo, enepavle 6bia6ieHHAsl 3a001e6AeMOCMb, PACNPOCMPAHEHHOCMb 3a00e-

eaemocmu, nokasameiu, 63pocCjloe HaceleHue

BBEJAEHUME

brmuzopykocte — Hambosnee dbacTeiii jaedekt
3penus. llporpeccupoBanne MHOTHH MOXET MpPH-
BECTU K CEPbhEe3HBIM HEOOpPATUMBIM M3MCHCHUSM B
IJIa3y W 3HAYUTEIBHOHN moTepe 3peHusi. OCiIoxKHeH-
Has OJIM30PYKOCTh — OJIHA W3 TJIABHBIX NMPUYHAH HH-
BaJTUHOCTH BCJICNICTBHE 3a00JIeBaHMiA T1a3. Memu-
KO-COIlMAJIbHAS 3HAYUMOCTh TMPOOJIEMBI yBEITUYH-
BaeTCsl B CBSI3U C TEM, YTO OCJIOXHEHHAs MHOIIHS
pa3BUBaeTCA y JHI[ CaMOTO pabOTOCIIOCOOHOTO
Bo3pacTta. B cBs3u ¢ 3TM O0pbOa ¢ Muomnuel — 3To
roCy/lapCcTBeHHAsl 3ajada, IJIs pemeHus KOTOpOi
HEOOXOJMMO TPOBEEHNE AKTUBHBIX W IMHPOKHAX
Mep MO NPEAYNPESKIACHUIO ONM30PYKOCTH H e
ocnoxxHeHwit  (JlemOepanckas, 2000; Kepumos,
1997; Kepumora, 2009; Konesa, 1996; Mareppa-
moB u Kepumos, 2008).
B npencraBnenHol paboTe MpOBEJCH aHa-
T3 JUHAMUKH TTOKa3aTellel BIEPBHIE BBISBICHHON
3200JI€BaEMOCTH M PaCIpOCTPAHCHHOCTH OJIH30pY-
KOCTH CpEIld B3POCIIOr0 HACEICHHS PECITyOJIUKHU 3a
10-ntetamit mepuox (2001-2010 rr.).

PE3YJIBTATBI U OGCYXJIEHUE

BrnepBrie BhIsIBIEHHAss 3a00J€BaeMOCTh OJH-
30pyKOCThIO B LesioM B A3sepOaiimkaHckoi Pec-
myonuke 3a mepuox 2001-2010 rr. (abconroTHBIE
JaHHBIE) XapakTepru3oBanach poctoM Ha 49,0% (ot
2251 yenosek B 2001 r. mo 3355 uenosex B 2010
r.), B T.4. B HaxusiBanckoit AP — na 3,9% (ot 103
geoBek B 2001 r. mo 107 genosek B 2010 r.), B
baky — Ha 41,2% (oT 546 yenoBek 82001 1. o 771
yenosek B 2010 r.), B I'samxe — Ha 198,4% (ot 128
genoBek B 2001 r. mo 382 genosek B 2010 r.), B
Cywmrante - Ha 43,2% (ot 406 yenosek B 2001 1.
mo 581 uyenoBek); B Anu-baitpamnbel — Ha 466,7%
(ot 3 genosek B 2001 r. mo 17 yemosek B 2010 r.).
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B MuHreuaype OTMEUanoCh yMEHBIICHHE YHUCIA
6onbHbIX Ha 81,4% (ot 102 yenosek B 2002 . 10
19 gemosex B 2010 r.), B Hadramane — na 12,5%
(ot 8 wenosek B 2007 1. mo 7 yenosek B 2010 1.).

B crpykType mnepBu4HO# 3a001€BaEMOCTH
OJIM30PYKOCTBIO Y B3pOCHbIX keHmuHbl B 2010 T.
coctaBmiH 53,4%.

3HaYNTENbHOE YBEIMYEHHE YHCIa BIIEPBbIC
BBISBJICHHBIX OOJIBHBIX C OJIM30PYKOCTHIO B JIMHA-
MuKe 3a 10 JeT oTMeqalloch B ClIEAYIOIUX paioHaxX
pecnyonuku: Arpanickuii — Ha 311,1% (ot 9 yeno-
Bek B 2001 r. 7o 37 uenosex B 2010 r.), Anmieposn-
ckmit — Ha 97,3% (ot 74 genosek B 2001 r. mo 146
yenoBek B 2010 r.), AxcynHckuit — Ha 936,4% (oT
11 genoBex B 2001 r. mo 114 gemosek B 2010 1.),
Benocysapckuii — Ha 312,5% (ot 8 yenoek B 2001
r. 710 33 gemoek B 2010 r.), 'abammHCcKMii — Ha
245,4% (ot 11 gemosek B 2001 r. mo 38 yenmoBek B
2010 r.), Hxanunabanckuii — wa 490,0% (ot 10
genoBek B 2001 r. mo 59 genoexk B 2010 T1.),
Hedrewanmackuii—- va 166,7% (ot 15 yemoBex B
2001 r. go 40 ygenosek B 2010 r.), Cabupabanckuii
—Ha 130,4% (ot 46 genopek B 2001 r. o 106 de-
nosek B 2010 r.), Ymxkapckmii — vHa 150,0% (ot 6
genoBek B 2001 1. go 15 gemosek B 2010 r.), Xan-
napckuit — Ha 257,1% (ot 21 genosek B 2001 r. 10
75 genosex B 2010 r.) Xaumasckmii — Ha 825,0%
(ot 4 genosek B 2001 r. 10 37 yenosek B 2010 r.).

Torma kak B psiic TEPPUTOPUI OTMEYAIOCH
3HAYUTENFHOE YMEHBIICHHWE 4Yncia OOJIBHBIX C
0mm3opyKkocThiO: B benokanckom - Ha 85,2% (ot 27
gyenoBek B 2001 r. 1o 4 yenosek B 2010 r.), Wmu-
nutmHCKOM — Ha  5,36% (ot 28 wemosek B 2001 T.
mo 13 genosek B 2010 r.), JIeHKOpaHCKOM — Ha
83,6% (ot 61 uemorek B 2001 1. M0 10 yemoBek B
2010 r.), Camyxckom — Ha 80,6% (0T 31 uenoBek B
2001 r. mo 6 genosek B 2010 1.).

[Nokazarenu BriepBBIE BBISBICHHON 3a0ojeBac-
MOCTH BciencTBue Onmmsopykoctd Ha 100 TeIcsd
B3pOCIIOTO HAaceNeHus xapaktepusytorcs 3a 10-



JIETHUI Tepuo] poctoM Ha 36,1% (ot 43,1 B 2001 T.
mo 77,0 8 2010 r.), B ToMm uncie B HaxusiBanckoit AP
—Ha 24,0% (ot 44,1 B 2001 mo 54,7 B 2010 r.), ropo-
nax: baky — Ha 64,7% (ot 46,8 B 2001 . m0 77,1 B
2010 r.), I'samxe — Ha 281,2% (ot 66,0 B 2001 1. 10
251,6 B 2010 r.), Cymraure — Ha 75,7% (ot 219,2 B
2001 r. mo 385,2 B 2010 r.), Anu-baiipamiber — Ha
583,3% (ot 6,6 B 2001 1. 10 45,1 82010 1.).

B psane pailoHOB OTMEYEHBI MaKCHUMAJIbHBIE
nokasaTelin IuHaMukn: Armamckuii — Ha 402,6%
(ot 15,3 no 76.9), Akcraduuckuit — Ha 210,5% (o1
12,4 no 38,5), Axcyunckuii —Ha 1147,4% (ot 26,6
1o 331,7), benocyBapckuii — Ha 378,1% (ot 16,0 1o
76,5), N'abamuuckuii — Ha 316,6% (ot 19,9 1o 82.9),
I'eoxuaiickuit — Ha 166,0% (ot 10,6 mo 28,2), I'o-
Oycranckuii - Ha 125,8% (ot 26,3 10 56,0), Ham-
kecanckuit — Ha 193,8% (ot 59,9 mo 176,0), Jlxa-
mnabanckmii — Ha 605,6% (018,9 mo 62,8), 3aka-
tansckuil — Ha 138,7% (ot 68,4 1o 163,3), 3apmo6-
ckuii — Ha 193,9% (ot 6,6 mo 19,4), UcmanmmmH-
ckmif — Ha 84,2% (ot 50,5 mo 93,0), Kaxckuii — Ha
183,2% ot 32,8 mo 92,9) Kroopnamupckuit — Ha
104,7% (ot 49,2 no 100,7), Hedreuanuuckuii — Ha
223,3% (ot 31,8 go 102,8), Ory3ckwuii — Ha 268,7%
(ot 8,3 o 30,6), Cabupabanckuii — Ha 180,0% (0T
51,0 mo 142,8), Taysckuii — Ha 132,1% (ot 53,2 g0
123,5), Y mxapckwuii — Ha 207,0 % (ot 12,8 10 39,3),
Xanmapckuit — Ha 345,1% (ot 60,3 mo 268,4), Xau-
maszckuit — Ha 1035,7% (o1 4,2 mo 47,7).

B psine Tepputopuii 0TMEUEHO YMEHBIIICHHE TIO-
Kazarenel 3a00J1eBaeMOCTH OJM30PYKOCTHIO: B TOPO-
ne Munredayp — Ha 75,8% (ot 167,5 B 2001 1. 1o
40,5 B 2010 r.), paiionax: bemokanckuii — Ha 81,3%
(ot 49,3 no 9,2), Umunummackuii — Ha 43,0% (ot 40,9
mo 23,3), Jleakopaunckuit — Ha 79,6% (or 49,1 no
10,0), Camyxckuii — Ha 76,0% (o1 96,0 1o 23,0).

Haubonee BhICOKME TOKa3aTemu MEPBUYHON
3aboeBaeMOCTH ONHM30pyKOCTRIO Ha mepuon 2010
I'. OTMEYCHBI Ha CICAYIOUIUX TEPPUTOPHUAK: TOPOJT
Cywmraut — 385,2, paitonsl Axcyunckuit — 331,7,
Xannapckuit — 268,4, ropoa I'anmxa — 251,6, paii-
onbl Jlamkecanckuii — 176,0, 3akaTajabCKuii —
163,5, Anmeponckuii — 158,1, Kyounckuit — 154,6,
Cabupabanckuii — 1428, Taysckuit —123,5 Gomb-
HbIX Ha 100 ThICSY B3pOCIOr0 HACEJIEHUA.

PacnipocTpaneHHOCTh 3a00JIeBaEMOCTH 0JIN30-
PYKOCTBIO B 1enioM B A3sepOaiimkaHckoll Pecimy©-
nmuke 3a mepuoa 2001-2010 rr. (aOCOMOTHEBIE aH-
HbIC) XapakTepusoBanack poctoM Ha 13,0% (ot
9867 yenosek B 2001 r. mo 11155 genosek B 2010
r.), B T.4. B ropoze ['samka — Ha 70,9% (oT 591
genoBek B 2001 r. mo 1010 wemosek B 2010 T.), B
Hadranane — na 62,5% (ot 8 uenosex B 2007 r. 10
13 yenosexk B 2010 r.), Anu-batipamier — Ha 43,6%
(ot 117 genosek B 2001 1. 1o 168 uwenosek B 2010
r.). B apyrux ropozax oTrMedaercsi YMEHBIICHUE
ypciia 0oinbHBIX: B HaxupiBanckoir AP — na 0,2%

Cmpyxmypa 3abonesaemocmu bBruzopyxocmoio

(ot 440 genosex B 2001 1. 10 439 wenorek B 2010
r.), B baky — Ha 6,8% (ot 2828 yenosek B 2001 T.
1o 2636 yenosek B 2010 r.), B Munreuaype — Ha
30,9% (ot 320 wenosek B 2001 1. 10 221 yenoBek B
2010 r.), B Cymraute — Ha 25,6% (ot 1060 gemo-
Bek B 2001 1. mo 789 yenosek).

B crpykrype 3aboneBaeMocTd OIHM30pYKO-
cThio sxeHITuHbI B 2010 1. coctaBmmm 50,2%.

OTMeuaeTcs 3HAYUTEIbHOE YBSIMYCHHUE YNCIIa
OOJBHBIX C ONM30PYKOCThIO B AMHaMUKe 3a 10 met
B CIICAYIONINX paliOHaX PeCIyONMKH: ATAAMICKITH —
Ha 125,0% (ot 32 uenosek B 2001 r. 10 72 yemoBek
B 2010 r.), Axcraduuckuii — Ha 73,1% (0T 52 ye-
qoBek B 201 1. mo 90 yemosek B 2010 1.), Amme-
ponckwuii — Ha 117,8% (ot 214 genosek B 2001 . 10
466 yenosek B 2010 r.), I'eokuaiickuii — Ha 145,1%
(ot 195 wemorek B 2001 r. mo 478 venosek B 2010
r.), Joxammnabanckuit — Ha 301,5 % (ot 136 wemno-
Bek B 2001 . mo 546 genosek B 2010 r.), 3akaTanb-
ckmit — Ha 109,6% (ot 83 wemosek B 2001 . mo 174
yenoBek B 2010 r), Kaxckuit — Ha 292,3 % (ot 39
genoBek B 2001 1. mo 153 wemosek B 2010 r.), Jle-
pukckuii — Ha 105,4% (ot 56 wenosek B 2001 r. g0
115 genosek B 2010 r.), Hedrevanunackuii — Ha
122,2% (ot 18 wenosek B 2001 r. go 40 yemoBex B
2010 r.), Cuszanbckmii — Ha 1833,3% (oT 3 uemno-
Bek B 2001 r. mo 58 wemosek B 2010 r.), Ymxap-
ckuii — Ha 457,1% (ot 14 wenosek B 2001 1. 10 78
yenosek B 2010 r.), Xaumasckuii — Ha 372,7% (ot
11 uenosek B 2001 1. no 52 venosek B 2010 1.).

B psine teppuTopuii oTMeuYanoCh 3HAUUTEIb-
HOE YMCHBIICHHE YKCIa OOJBHBIX C OIHM30PYKO-
cThiO: B 3apnoockoM - Ha 57,1% (oT 28 uenoBek B
2001 r. mo 12 genosek B 2010 r.), JIeHKOpaHCKOM —
Ha 55,2% (ot 261 gemosex B 2001 . mo 117 geno-
Bek B 2010 r.), lllemaxunckom — Ha 56,1% (oT 82
genoBek B 2001 1. mo 36 genosek B 2010 1.).

[TokazaTenu pacmpocTpaHeHHOCTH 3a0oeBae-
MocTH Oym3opykocThio Ha 100 ThICSY HaceleHUs
pecnyOiuku xapakrepusyrorcs 3a 10-jeTHuil me-
puon pocrom Ha 35,5% (ot 188,9 B 2001 1. mo
256,0 8 2010 1.), B ToM uyncie B HaxusiBanckoit AP
—Ha 19,2% (ot 188,3 8 2001 . mo 224,5 B 2010 1.),
ropogax baky — Ha 8,7% (ot 242,3 B 2001 1. mo
263,58 2010 1.), 'samka — Ha 118,2% (ot 304,8 B
2001 r. mo 665,2 B 2010 r.), Anu-baiipamier — Ha
73,2% (ot 257,0 B 2001 1. no 445,2 B 2010 1.).
B psige pailoHOB OTMEUEHBI MaKCHMAJIbHBIE IMOKa-
3aTenu AWHAMHKW: Armamckuii - Ha 175,2% (ot
54,4 no 149,7), Akcradunckuii - Ha 114,9% (o1
107,5 mo 231,0), Anmeponckuii - Ha 29,3% (0T
390,3 mo 504,5), bemocyBapckmii — Ha 102,4% (0T
88,2 mo 178,5), 'abanuuckuii — Ha 96,0% (ot 77,9
o 152,7), I'eokuaiickuii — Ha 204,3% (ot 295,5 mo
899,1), Jamxkecanckmii - Ha 81,4% (or 169,8 mo
308,0), Hxammnabanckuii — Ha 381,6% (ot 120,7
no 581,3), 3akaranbckuii — Ha 155,5% (ot 118,3 no
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302,3), Kaxckuit — na 410,3% (ot 116,1 mo 592,5),
Kyounckuit — Ha 96,6% (or 218,1 mo 428.8),
Hedreuanuackuit — Ha 169,1% (ot 38,2 no 102,8),
Cws3anbcknii — Ha 2222,8% (ot 13,6 mo 315,9),
Taysckmit — Ha 106,9% (or 138,2 mo 285)9),
Ymxapckuit — Ha 581,7% (ot 30,0 mo 204,5), Xau-
ma3ckuid —Ha 478,4% (ot 11,6 mo 67,1).

B psge Tepputopuili OTMEUYEHO YMEHBIIIEHUE
rokasatesieil 3abosieBaeMOCTH OJM30PYKOCTHIO: B
ropoae Munreuayp — Ha 10,3% (ot 525,4 B 2001 1.
mo 471,4 B 2010 r.), Cywmramte — Ha 8,6% (OT
572,3 82001 . mo 523,1 8 2010 r.), paitonax: bap-
muHckuit — Ha 20,0% (ot 287,6 mo 230,1), 3apno6-
ckuii — Ha 49,2% (ot 91,8 o 46,6), LllekuHCKUH —
Ha 47,9% (ot 154,0 no 80,3).

Haunbomee BrIcOKHE IMOKaszaTenau oOIe# 3a0o-
JIeBaeMOCTH OnMu30pyKocThio Ha 100 TBICSY COOT-
BETCTBYIOIIIEr0 HacejeHus Ha nepuoja 2010 r. ot-
MEYECHBI Ha CICAYIONIMX TEPPUTOPUAX: DPaUOHBI
leokuaiickuit — 899,1, Cabupabanckumit — 782,8,
ropon I'sumxa — 665,2, Kaxckuit — 592,5, Txanu-
nabaxckuit — 581,6, Camyxckuit — 536,2, AXcyuH-
ckuit — 526,7, ropon Cymrautr — 523,1, palioHbI
Anmeponckuit — 504,5, Anu-baifpamner — 445,2
00mpHBIX HA 100 THICSY B3pOCIOTO HACEIICHHUS.

Takum 00pa3oM, IPOBEICHHBIN aHAIU3 CBH/IC-
TENBCTBYET O POCTe 3a00lieBaeMOCTH OIM30PYKO-
CTBIO B3POCIJIOTO HACEJICHUS B IIEJIOM IO PECITyOIH-
KE U Ha OOJILIIMHCTBE €€ TCPPUTOPHUI, UYTO MPHUBO-
JUT K HEOOXOJMMOCTH COBEPIICHCTBOBAHUS PaH-
HeW NTUarHOCTHKH, CBOCBPEMEHHOW MPOGUIAKTHKH
MPOrPEeCCUpPOBaHMs 3a00JICBaHMs, KaueCTBECHHOMN

nuctiancepu3anud 1 3h(QEKTUBHON peaduIuTaIimm
OOJIBHBIX C JAHHOW ITaTOJIOTHEN.
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Azarbaycanda Yuxar1 Yash 9halinin Yaxingorma Xastolonmonin Strukturu

R.B. Agayeva

Akad. Zarifo Oliyeva adina Milli Oftalmologiya Markazi

Toqdim olunan isdo Azorbaycanda yuxar1 yasli ohalinin yaxingérmo noticesinds xastolonmasinin
gostoricilorinin dinamikasmin tohlili aparilmisdir. Umumiyyatlo respublikada vo onun bir ¢ox bdlgalorinds

bu gdstaricilorin progressiv artmasi agkar edilmisdir.

Acar sozlar: yaxingérma, ilk dafs askar olunan xastalonma, xastalonmanin yayilmsi, gostaricilar, yuxari yasl

ohali

Myopia Morbidity Of The Adult Population Of Azerbaijan

R.B. Aghayeva

National Center of Ophthalmology named after acad. Zarifa Aliyeva

The analysis of dynamics of morbidity due to myopia of the adult population of Azerbaijan has been con-
ducted. A progressive increase of these parameters in the whole country and in most regions was revealed.

Key words: myopia, initially detected morbidity, prevalence of morbidity, indicators, adults
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Naxcivan MR-nin Bugda Genofonduna 9lavalor

X.N. Riistomov

AMEA Genetik Ehtiyatlar Institutu, Azadliq pr., 155, Baki, Azarbaycan;

E-mail: xanbala.rustamov@yandex.com

Mboqalo Elmin inkisafi Fondunun dostayi ilo Naxcivan MR orazisino taskil edilmis ekspedisiya
naticasinda toplanilmis materiallara hasr olunmusdur. MR-in miixtalif srazilorindon bork bugdalara,
spelta, kompakt vo yumsaq bugdalarin Asiya vo Avropa noévaltilarina aid miixtolif nadir botaniki
forma vo yeni novmiixtalifliklori toplamlmisdir. 9sas maqsad abiotik va biotik stress faktorlarima
davamhiliq, yiiksok mohsuldarhq vo dan Kkeyfiyyati istiqgamotlorinds asl payizhq bark vo yumsaq
bugdalarin seleksiyasi ii¢iin baslangic materiali, genetik manboa, hamginin donorlarin yaradilmasidir.

Acgar sozlor: T. durum Desf.;, T. compactum Host., T. aestivum L. subsp. hadropyrum subconvar.

semirigidum, T.spelta L.

GIRIS

Miiasir dovrds floranin yabani, nadir voa mohv
olmaq tohliikasi altinda olan novlerinin, homginin
xalq seleksiyasi sort vo formalarm yayilma
areallarinin ~ Oyronilmesi, toxiro  salinmadan
toplanilaraq qorunmasi biologiyanin asas prioritet
sahoalorindondir. Qlobal istilosma proseslori, otlaq
vo bicoanoklordon sistemsiz vo somorasiz istifads
olunmasi biogeosenozlarda kaskin doyiskanliklarlo
naticalonmisdir. Nadir vo endem ndvlarin yayilma
areallar1 kicilmis, bazilorinin iso nasili kosilmisdir.
Otlaq vo bigonoklora diison tozyigin dofolorle
artmasi yabani vo nadir ndvlarin noslinin kasilmasi
tohliikasini  yaratmigdir. Bugda birillik  bitki
oldugundan yeni generasiya alinmadiqda torpaqda
toxum ehtiyati tiikonir vo biosenoz mohv olur.
Biitiin bunlar neasli kesilmok {izro olan ndvlarin
toxirosalinmadan toplanilaraq Oyronilmosini  va
Milli Genbankda saxlanilmasini tolob edir.

Naxcivan MR 38°51° - 39°47’- simal en;
44°46°-46°10’-  sorq  uzunlugunda  yerlosir
(Babayev, 1999). Kontrast torpag-iqlim soraiti,
yiiksok tobii radiasiya — giinog radiasiyasinin
bollugu, miirokkab oroqrafiya vo saquli zonalliq
godim Nax¢ivan bolgosinds zongin biomiixtalifliyin
formalagmasina sobab olmusdur. Yaranmig spontan
vo mutant formalarin fiziki-cografi izolyasiya
soraitindo  (saquli zonalliq) yayilmasi bugda
novlorinin yeni forma vo novmiixtalifliklarinin
Ozlinomoxsus biogeosenozlarinin yaranmasi ilo
naticolonmisdir. Yabami vo nadir bitki ndvlorinin
zonginliyi bu bolgonin On Asiya novemalogolmo
moarkoazinin asas noqtolorindon biri oldugunu siibut
edir. Vaxtilo burada di-, tetra- vo heksaploid bugda
novlorinin  boylik oksoriyyoti agkar edilmigdir.
Koskin doyisilon miihit gsoraitindo abiotik va
antropogen faktorlarm birgs tesiri biogeosenozlarin
kasadlasmasi, bozi nadir novlerin arealinin

kicilmasi vo ya mnoslinin kosilmasi tohliikosini
yaratmisgdir.

Yuxarida gostorilon amillor MR arazisindon
abiotik vo biotik faktorlara davamli, yiiksok
mohsuldar vo don keyfiyystino malik, asl payizliq
genotiplorin  agkar edilorok AMEA  Genetik
Ehtiyatlar ~ Institutunda  yaradilmis  olamot
kolleksiyasina daxil edilmasi zoruretini yaradir.
Toplanilmis  materialdan  quraqliq,  yiiksok
temperatur, soyuq vo saxtaya davamli, asl payizliq
yumsaq va bark bugda sortlarinin yaradilmasinda
ilkin material kimi istifads etmok olar.

Azorbaycanin, o climladon Naxgivan MR-in
bugda genofondu K.A.Flyaksberger, L.L.Dekapre-
levi, N.N.Kulesov, N..Vavilov, P.M.Jukovski,
M.M.Yakubsiner, E.A.Stoletova, P.E.Qrebennikov,
V.1.Qromagevski, A.A.Qrossheym, I.D.Mustafayev,
V.F.Dorofeev, A.AFilatenko vo b. torofindon
Oyronilmigdir. Burada bugda cinsinin demok olar ki,
biitiin  spektrini  6ziindo oks etdiron niimunalor
toplanilmigdir. Boazi névlerds (7' boeoticum Boiss.
var. azerbajdjanicum (Jakubz.) A. Filat. Et Dorof., var:
aznaburticum Jakubz.; T araraticum Jakubz. var.
nachitschevanicum Jakubz., var. araxicum Jakubz.; T.
turgidum L. var. schemachinicum Dekapr., var
nachitschevanicum Kulesch. var. cubinum Dorof.; T.
spelta L. var. samuricum Dorof., var. schemachinicum
Dorof., var. karabachicum Dorof., T.aestivum L.
subsp. hadropyrum (Flaksb.) Tzvel. convar. inflatum
(Vav.) A. Filat. et Dorof. var. araxicum Jakubz. va s.)
cografi adlan gostoron nadir ndvmiixtalifliklori tayin
edilmisdir (Mycradaes, 1973; lopodees u ap., 1979;
Riistomov, 2011). Toplanilmis materiallar URBI
(VIR) diinya kolleksiyasinda vo Azarbaycan Genetika
vo Seleksiya Institutunun Qarabag Eksperimental
Bazasinda saxlamlmisdir. VIR materiallari qismon
itmis, dayisdirilmis, Qarabag ETB-in materiallar1 iso
ermanilarin iggalindan sonra mohv edilmisdir.
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MATERIAL VO METODLAR

Biitlin bunlar1 nezoro alaraq, Azorbaycan
Respublikasmin Prezidenti yaninda Elmin Inkisafi
Fondunun dostoyi ilo 2012-ci ilin iyun-iyul
aylarinda, b.e.d., professor N.X. Ominovun
rohborliyi altinda bolgoays 2 ekspedisiya toskil
edilmisdir. 9sas moaqsad Nax¢ivan MR-in diizonlik,
dagotoyi vo orta dagliq orazilorindon bugda
(Triticum L.) cinsino daxil olan di-, tetra- vo
heksaploid novlore aid niimunslorin askar edilorok
areallarmin  doqiqlosdirilmasi  va  yenilarinin
tapilmasi, genofondunun toplanilmasi, toplanilmis
materiallarin  bioekoloji xiisusiyyatlori, selektiv
olamotlorinin Oyronilmasi vo pasportlagdirilmast,
ekspedisiya materiallarinin Abseron va Qobustan
bolgalorinde okilorak biotik vo abiotik faktorlara
davamliligmin  vo aqronomik xiisusiyyatlorinin
Oyranilmasi, se¢ilmis niimunalorin ¢oxaldilaraq
Genbankda saxlanilmasinin tomin edilmasidir.

Birinci ekspedisiya (20-29.06.2012) Naxgivan
MR-in Arazboyu diizonlik srazilorini shato etmisdir:
Sodorok rayonunun Dohno massivindon, Sorur
rayonunun Zeyvo, Diidongs, Mahmudkand, Babok
rayonunun Cohri, Sxxmahmud, Nozorabad, Vayxir,
Xal-xal, Sokarabad kandlorindan, Pircuvar diiziinden,
akademik H.Oliyev adina “Araz” EIB okin
saholorindon yumsaq bugda noviiniin  Asiya
(T.aestivum L. subspecies hadropyrum (Flaksb.)
Tzvel. convar. rigidum subconvar. semirigidum) vo
Avropa ndvaltilarina (subspecies aestivum) aid
spontan hibrid niimunalari toplanilmigdir. Bundan
basqa, torofimizdon 7. durum Desf., T. compactum
Host. vo T. spelta L., novlorinoe aid spontan hibrid
niimunalori vo ndvarast hibridler do bu orazilorden
toplanilmigdir.

Ikinci ekspedisiya (18-27.07.2012) MR-in
dagotoyi-orta dagliq orazilorini ohato etmisdir:
Culfa rayonunun Boanoniyar, Go&ydors, Olinca,
Xanogah, Xoskesin kondlori, Sahbuz rayonunun
Sahbuzkond, Qarababa, Mahmudoba, Moaralik,
Solasiiz vo Ayrinc kondlori, Babak rayonunun
Sixmahmud, Nozorabad vo Cohri  kondlori
tarlalarindan yumsaq bugdanin Asiya novaltisina
(T.aestivum L. subspecies hadropyrum (Flaksb.)
Tzvel.), T. spelta L., T. compactum Host. ndvlarinin
nadir novmiixtolifliklori vo ndvarasi hibridler
toplanilmigdir (Cadval).

NOTICOLOR VO ONLARIN MUZAKIROSI

Bugda fakultativ 6z-6ziinli tozlayan bitkidir.
Amma ¢i¢oklonmo-tozlanma fazasinda olverissiz
miihit goraiti olduqda carpaz tozlanmaya meyillilik
giiclonir. Masalan, yikksek  temperaturda
mayalanma prosesi pozuldugundan disicik sisorak,
yoni ¢igok pulcuglarini aralayaraq agir vo tokrar —
ikinci ¢igokloma noticasinds ¢arpaz tozlanma bag
verir. Mohz buna gors genofondda saxlanilan bugda
sort vo niimunslorini bioloji tomiz halda saxlamaq
¢otindir. Carpaz tozlanma, xiisuson bir-birinden
ekoloji-cografi uzaq genotiplorde daha tez-tez
miisahido olunur. Genofondun qarisiq okinlerindo
miisahido edilon ndvarasi spontan hibridlor
biitovliikdo bugda cinsinin spektrinin biitiin kegid
variasiyalarini 6ziinds oks etdirir (Riistamov, 2011).

Qeyd etmok lazimdir ki, Nax¢ivan MR-do
okingilik modoniyyati, toxumguluq islori yaxsi
togkil edilmisdir. Novbali okinlorin tatbiqi, yiiksok
reproduksiyali toxumlardan istifado vo toxumlarin
va sortlarin tozslonmasi va dayisdirilmasi okinlords
spontan hibridlorin toplanilmasina imkan vermir.
Tabii hibridlor asasen eyni arazilords 4-5 il fasilasiz
eyni toxum materialinin tokrar sopildiyi tarlalardan
toplanilmigdir. Bitkilorin ¢arpaz tozlanmasindan
sonra omolo golmis hibridlorin miihit goraitine
uygunlasmasi, rastgolmo tezliyinin yiiksolmosi,
coxalaraq sopin materialina diigmosi {iglin eyni
sahado toxumlarm doyigsmadon 4-5 il saopilmasi
zoruridir. Okingilik modoniyyeti yiiksoldikco okin
saholorinda spontan hibridlerin toplanilma ehtimali,
rastgolmo tezliyi asagi diigocok. Ona gors do
toxirasalinmadan Respublikamizin miixtalif
bolgolorino ekspedisiyalar togkil etmoklo bugda
genofondunu zanginlagdirmak aktual vo vacibdir.

Bundan basqa, miisahidolor gostorir ki,
tetraploid vo heksaploid novler garisiq vo ya qonsu
orazilorde sopildikde spontan hibridlorin spektri
daha genis olur. Son illor bolgads bark bugda vo
digor tetraploid bugdalara aid genis okinloro rast
golinmamasi tobii hibridlorin spektrina, rastgalma
tezliyine monfi tosir gostormisdir.

Spontan hibrid naslindon giymsotli formalarin
alinmasmin nozori imkanlari bir ¢ox odobiyyat
monbolorinds  gdstorilmisdir. N.I.Vavilov (1967)
mongo morkazlorini  xarakterizo edorok belo
ocaqlarda fasilosiz c¢arpaz tozlanma naticosindo

Cadval. Nax¢ivan MR orazisindon toplanilmis bugda niimunalori, Nax¢ivan, 2012

.. Rayonlar iizra MR iizra
Ne Nov .
Babak Sorur Sadarak Culfa Sahbuz comi
1 T. durum Desf. 20 - - 5 2 27
2 T.aestivum L. + speltiforme 165 44 26 136 151 522
3 T. compactum Host. 19 7 8 27 15 76
4 T. spelta L. - 1 - - - 1
Cami: 204 54 34 168 168 626
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genetik miixtolifliyin - yaranmasini  vo  tokamiil
doyiskanliklori ilo naticolonmasini gostarmisdir.
V.M.Pilnev va A.1.Senkevi¢ (1976) gdstormislor ki,
bugda nliimunosi daha kontrast iqlim soraitlorindon
kolleksiyaya daxil olduqda spontan hibridloasma
prosesi daha intensiv olur. A.A.Jucenko vo
A.B.Korol (1985) “Tokamiilde vo seleksiyada
rekombinasiya” asorindo yazir: miihit vo genotipin
qarsiliglt tesiri naticasinds rekombinasiya tosadiifi
deyil, istigamotlonmis olur. Oz-6ziino tozlanmadan
spontan  hibridlosmoya  ke¢iddo  tozlanmanin
seciciliyi  vo  qeyri-onenavi  rekombinasiya
spektrinin  yiiksolmosi miisahido olunur. Biotik

stress,  homg¢inin  genetik  rekombinasiyani
giiclondirir.  F.A.Kolesnikov ~ (1997)  steril
siinbiillorin ~ kiiloklo  tozlandirilmig  naslindon

payizlig bugdanin tesarriifat oshomiyyatli xatlorini
almisgdir. O, kiilokla tozlandirilmis hibridlari tacriibi
hibridlordon ~ “F”  forqlondirmok  {iglin  “W”
simvolundan istifado etmisdir. N.I.Lisak (2001)
rayonlagdirilmis bugda sortlarindan aqronomik
olamotlori ilo secgilon spontan hibridlori ayiraraq
yeni, daha mohsuldar sortlarin asasin1 qgoymusdur.

ovvalki  illorde  Tortor va  Qobustan
bolgoalorindon toplanilmig ndévdaxili vo ndvlorarasi
spontan hibridlordon yumsaq bugdanin Asiya
novaltisinin convar. rigidum, subconvar.
semirigidum novmiixtalifliklori gruplarina,
speltanin Asiya novaltisina (subsp. kuckuckianum)
Gokg, T. compactum Host., Triticum dicoccum
(Schrank) Schuebl., T. turgidum L., T. durum Desf.
aid toplanilmis niimunalor (comi 220 niimuna) GEI
kolleksiyasma daxil edilmis vo AzETOI Qobustan
BTS-do okilmisdir. Mogsed tomin olunmamis
domyo soraitindo qisa vo quraqliga davamliliq,
yikksok  mohsuldarhlq ve  don  keyfiyyati
istigamoatinds payizliq ve yarimpayizliq yumsaq
bugdalara aid ilkin seleksiya materialinin, genetik
manba va donorlarmn hazirlanmasidir.

Biotik vo abiotik faktorlara davamliliga,
qiymatli tosorriifat olamotlorine goéro modoni
bugdalarin, xiisuson do yumsaq bugdanin genetik
potensialinin tiikonmasi dofslorlo geyd edilmisdir.
Elmi seleksiyasinin miiasir morhoslosinds yaxin,
gohum ndév vo cinslordon, o ciimlodon, nadir
bugdalardan istifado  olunmasinin  aktualligi
gostorilmisdir (lopodees u np., 1979; Jopodeer u
np., 1987; Riistomov, 2011).

Uzaq vo yaxin kegmisdo Avroasiyada bdyiik
areallara malik olmus, hazirda demok olar ki, tomiz
madoni okinleri olmayan, yumsaq bugdaya genetik
gohum - A"BD genomlu heksaploid T.spelta L. va
T. compactum Host. ndvlorini gostormok olar.
Odobiyyat monbalori vo miisahidslor onlarin diger
bugdalarin, xiisuson do, yumsaq bugdanin
genofondunun zonginlogdirilmasi ii¢lin perspektiv
olmasint gosterir. Spelta vo kompakt bugdalar

novarasit hibridlosdirmoado totbiq edorok yumsaq
bugdani yeni transqressiv, perspektiv alamat vo gen
bloklar1 ilo tomin etmoklo miiasir sortlarin biotik,
abiotik faktorlara davamliligini, mohsuldarliq vo
dan keyfiyyatini yiiksaltmak olar.

VIR diinya kolleksiyasinda Respublikamiza aid
Avropa ndvaltisina aid genotiplor tapilmamisdir.
Burada saxlanilan Azorbaycan monsoli speltalar
biomiixtalifliyi ilo (saman vo denin dlgiileri, tez
yetigskonlik, denin doylilmesi vo s.) secilmirlor —
comi 6 niimuno saxlanilir. Biitdvliikda, spelta novii
genotiplorinin hiindiirliiyii 110-160 sm arasinda
olmugdur. Avropa ndvaltisinin oksar niimunslorindo
(80 %) boy 121-140 sm, Asiya novaltisinda (60%)
iso 110-130 sm olmusdur. Goriindilyti kimi,
birincilords yiliksok boylu genotipler daha c¢oxdur.
Buna baxmayaraq, bu gostoriciys gora Asiya
novaltisina aid niimuno (k-45366, Azorbaycan)
maksimum gostericiys - 160 sm malik olmusdur
(Pycramos u 'ammmmos, 2000).

Hibridogen monsoli miiasir seleksiya sortlarini
ekoloji-cografi cohotdon qruplasdirmaq ¢atindir.
Onlar miixtalif ekotiplorin qarigigindan ibarat
miirokkob hibridler olmaqla, oksar hallarda Avropa
novaltisina daha yaxindirlar. Fikrimizca,
Respublikamizda abiotik faktorlara, xiisuson do
quraqliga vo saxtaya davamliliq istigametinds ilkin
seleksiya materiali, olamot kolleksiyasi, genetik
monba va donorlarin  hazirlanmasinda Asiya
ndvaltisina aid genotiplordan istifads olunmasi daha
perspektivdir. Belo formalar, adoton koskin
kontinental iqlim soraitlorine, abiotik miihit
amillorine qars1 adaptiv morfofizioloji slamatlora
malik olurlar.

Belalikla, Naxc¢ivan MR-in miixtalif
orazilorindon, miixtalif sort vo ndvlerin qarisiq
okinlorinden bork bugdalara aid 27 niimuns, 7.
compactum Host. néviiniin subconvar.
rigidicompactum A. Filat. et Dorof., subconvar.
roshanum (Korzh.) A.Filat et Dorof. vo convar.
compactum ndvmiixtalifliklori qruplarina aid 76
miixtalif, asasan nadir névmiixtalifliyi, forma va
novarasit hibridlor toplanilmigdir. Babok rayonu
orazilerindon yumsaq bugdanin Asiya (7T.aestivum
L. subspecies hadropyrum (Flaksb.) Tzvel. convar.
rigidum (speltiforme) subconvar. semirigidum) va
Avropa novaltilarina (subspecies aestivum) aid 165
niimuns, Sorurdan 44, Sadorokdon 26, Culfadan
136, Sahbuzdan 151, niimuns slds edilmisdir. MR
orazisindon comi 522 yumsaq bugda genotipi
toplanilmis, analiz edilorak pasportlasdirilmis — nov
monsubiyyati vo novmiixtalifliyi toyin edilmisdir.
Umumiyyoatls, kegirilmis 2 ekspedisiya naticosindo
Naxg¢ivan MR iizro miixtalif névlora aid comi 626
niimuns toplanilmigdir. Onlarin arasinda tosnifatda
molum olmayan noévmiixtolifliyi, forma vo
novlorarast hibridler do askar edilmisdir.
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Tetra vo heksaploid novlorin nadir botaniki
forma vo ndvmiixtalifliklori nomlikls tomin
olunmamis domys soraitinde - Azerbaycan ET
Okingilik Institutu Qobustan BTS-do sopilmisdir.
Mogsad quraqliq, qisa davamliliq, yiiksok
mohsuldarliq va don keyfiyyati istigamatlorinds asl
payizlig berk vo yumsaq bugdalara aid ilkin
seleksiya materiali, genetik monbo vo donorlarin
yaradilmasidir.

MINNOTDARLIQ

Naxc¢ivan MR orazisindo elmi ekspedisiyanin

toskili vo aparilmasinda gostordiklori dostoys gors
Azorbaycan Respublikasinin Prezidenti yaninda
Elmin Inkisafi Fonduna, AMEA Genetik Ehtiyatlar
Institutunun, AMEA  Naxc¢ivan  bdlmosinin
Bioresurslar Institutunun omokdaslarina, qabagqcil
fermer vo miitoxassislora dorin minnstdarligimizi
bildiririk.
Bu is Azorbaycan Respublikas1 Prezidenti
yaminda Elmin Inkisafi Fondunun maliyys
yardim ils yerina yetirilmisdir — Qrant Ne EIF-
2011-1(3)-82/52/3-M-69
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Iomosanenune I'enodonna IMmennnst HaxusiBanckoi AP

X.H.PycramoB

Cratbs IOCBSIIEHA pe3yIbTaTaM dKCIISAUITNI 1 aHanu3y codpanHoro B HaxusiBanckoir AP maTepuana poma
Triticum L. Ilpu nognepxke PoHIa pa3BUTHs HayKH cOOpaHbl peAKre PasHOBUIHOCTH IIISHUIIBI TBEPIOH,
A3MATCKOTO W €BPOMEHCKOTrO TOJBUIOB MIIEHUIIBI MATKOH, CIIENBTHI U MIIECHUIBI KOMITIAKTYM (Bcero mo AP
626 o6Opasmo). CoOpaHHBIE MaTepHaNbl IMOCESHBI B yCIOBHUAX HeoOecmedueHHOH Oorapel (['oOycraHckas
30C) nns momydeHus: HOBBIX (DOPM U UCXOAHOTO MaTepHalia, FTEHETHIECKUX UCTOYHUKOB U IOHOPOB IO 3U-
MO- U 3aCyXOYyCTOWYMBOCTH, MOTEHIUAIBHOMN ypOKaHOCTH U Ka4eCTBY 3€pHa.

Knioueevie cnosa: T. durum Destf.; T. compactum Host.; T. aestivum L. subsp. hadropyrum subconvar.

semirigidum, T. spelta L.
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X.N. Riistomov

Replenishment of the Gene Pool of Wheat in the Nakhchivan Autonomous Republic
Kh.N.Rustamov

The article presents the results of expeditions and analysis of the collected materials of the genus Triticum L.
in Nakhchivan AR. With the support of the Science Development Foundation rare species of durum wheat,
Asian and European subspecies of bread wheat, spelt and compact wheats have been collected (only for AR
626 samples). The collected materials were sown in rainfed unsecured (Gobustan AIA) conditions for
obtaining new forms and original material, genetic sources and donors for winter and drought resistance,
yield potentiality and grain quality.

Key words: T.durum Desf.; T.compactum Host.; T.aestivum L. subsp.hadropyrum subconvar.semirigidum;
T.spelta L.
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Kicik Qafqazin Yiiksok Daghginda Alopecurus Vaginatus (Willd.) Pall. Ex
Kunth V3 Alopecurus Laguroides Ball. Novlorinin Senopopulyasiyalarinin

Qiymoatlondirilmasi

R.Z.Quliyeva

Goanca Dévlat Universiteti, Heydoar Oliyev prospekti, 159 , Gonca AZ2000, Azarbaycan

Kicik Qafqazin yiiksok daghginda miixtalif bitki qruplasmalarinda Alopecurus vaginatus va
Alopecurus laguroides novlorinin ontogenezindd 3 yas dovrii vo 9 ontogenetik vaziyyat askar
olunmusdur. Miisyyan edilmisdir ki, 6yronilon névlorin senopopulyasiyalar1 normal, lakin tam iizvlii
deyil. Baza yas spektri ontogenetik qruplarda simmetrik olaraq maksimuma catir.

Acgar sozlor: senopopulyasiya, ontogenez, spektr , biometrik

GIiRIiS

Bitkinin strategiyasini derk etmok ii¢lin ona
kompleks yanagilmalidir. Buna eyni zamanda
populyasiya saviyyasinda baxilmalidir.
Tarafimizdon Kigik Qafgazin yiliksok dagliginda bir
cox bitki assosiayalarinin torkib hissosi olan
Alopecurus cinsinin Alopecurus laguroides Ball
(xovlu tilkiiquyrugu), Alopecurus  vaginatus
(Willd) Palld. Ex Kunth (qmnh tilkiiquyrugu)
névlori  senopopulyasiya saviyyasindo  tadqiq
olunmusdur.

Movcud  odobiyyatlarda (Mycaes, 1991;
®nopa Asepbaitmkana, 1950). Al. vag.-un Kicik
Qafqazda yayilmas1 gosterilmir. 2012-ci ilin
iyununda Rusiya EA Sankt-Peterburq Botanika
Institunun Azorbaycanda toskil etdiyi Beynolxalq
ekspedisiya dovriinde Al. vag. Goygol rayonunun
Togana massivi vo Daskason rayonunun Xosbulaq
massivindon toplanmisdir.

Al lag, Al. vag. novlari giymatli otlaq bitkisi
olaraq quraqlihga davamliligi, yaxs1 yem
keyfiyyayino malik olmasi ils saciyyslonir.

Ontogenetik todqiqatlarda keyfiyyot
gostoricilori  osasinda hor hanst fordin yas
gruplarinin  xarakteristikasinda olave biometrik
gostaricilordon do istifado olunur. Biometrik
gostoricilor dedikds bir sira morfoloji- anatomik-
ekoloji-fizioloji nisanolar basa diisiiliir. Cox zaman
fordlorin  miqdar Olglisli, sahoesi  biokiitlasi
miioyyanlosdirilir. Biometrik gostaricilor ontogenez
naticesindo boyiik intensivliyin, homginin bir sira
bioloji  proseslorin gedisindon asilidir. Yas
voziyyatinin biometrik gostaricilori
fenoritmotiplordon, ekoloji-cografi soraitdon va
senozun istifads rejimindon asili olaraq deyisir.
Biometrik gostaricilor ontogenezdo fasilosiz olaraq
doyisir. Senopopulyasiya tadqgigatlarinda biometrik
gostaricilor yas voziyystinin doqiqliyinde fordlarin
hoyatiliyinin vo homg¢inin senopopulyasiyanin
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moveudlugu liclin optimal soraitin
miioyyonlogdirilmasinds istifado olunur. Biometrik
gostaricilor asasinda miioyyan edilmisdir ki, fordler
senopopulyasiya daxilinds noainkin yas saviyyasina,
homginin inkisaf tempins goéro do forqlonirlar.
Inkisaf tempi dedikdo fordin miioyyon bir yas
voziyyotindo galma miiddoati, hamginin biitovliikkdo
hoayat tsiklinin dovriiliyii basa diistiliir.

Alopecuruslaguroides Bal. 1874. Bull. Soc.
Bot. Fr., 21: 11; lgenes, 1993, bort. xypH. 78, 10:
92. A.dasyanthusTrautv. 1878, Tp. Ilerepd.
OoT.cana, 5, 2: 486.

Alopecurus laguroides Bal. - Govdesinin
hiindiirliiyii.  5-30  sm-dir.  Qmlar1  ¢oxdur.
Kokototrafi hamar, lansetsokillidir, uclari itidir.
GoOvdonin Tlizerinde qin yerlogir. Cigok yanligi
qisadir. Oval yumurtavaridir, bozumtul agdir.
Uzunlugu 2 sm-a qodordir. Siinbiilciiklorinin
uzunlugu 4 mm-o gadar olur. Siinbiilciik pulcuqlar
lansetsokillidir. Uzori giimiigii rongli tiikciiklorlo
ortiliidiir. Asagi ¢igok pulcuqlart qisadir qilgiglidir.
Iyul-avqust aylarinda ¢igok acir, toxum verir.
Azorbaycanda Kicik Qafqazin sorq ve gorbinde
yayilmisdir. Totqgiqat orazilorindo doniz
saviyyasindon 2000-3200 hiindiirliiylinds, gaya va
cinqilliglarar asinda rast golinir. Hemikriptofitdir.
Qafqaz areal tipino aiddir.

Nov Tiirkiyadan tasvir olunmusdur.

Umumi yayilmasi: Conubi-qorbi Asiya va
Qafqaz (®mopa Asepbaiimkana, 1950; Mycaes,
1991; Koncnekr ¢aopsl KaBkaza, 2006; Osgorov,
2011; Bayramova, 2013;).

Alopecurus vaginatus (Willd.) Pall. ex Kunth,
1833, Enum. Pl. 1: 25. — Polypogon vaginatus
Willd. 1801, Neue Schrift. Ges. Berlin, 3: 443. —
Colobachne vaginata (Willd.) Beauv. 1812, Ess.

Agrost.: 22.
Nov Krimdan tosvir olunmusdur.
Umumi yayilmasi: Conubi-sorqi  Avropa

(Krim); Conubi-sorqi Asiya (Tiirkiys), Qafqaz



(®mopa  Aszepbaitmkana, 1950; Mycaes, 1991;
Koncnekr ¢uopsl Karkaza, 2006; Osgarov, 2011;
Bayramova, 2013).

Al. vag. six ¢imli kicik ¢imlor omolo gotiron
coxillik ot bitkisidir. Hiindiirlityii 20-45 sm-dir.
Kokatrafi yarpaqlar ¢ox dardir, barkdir, ayilmisdir.
Qm yaxs1 inkisaf etmisdir. Cigok yanlig1 uzunsov-
yumurtavari, tiikciikliidiir. ~ Siinbiil  pulcuglar
sarbastdir, tizori tiikkctiklidiir, uzunsov
lansetsokillidir. Uc hissasi itidir. Alt ¢icok qrupu
yartlmigdir. Topa sokilli tiikciliklorlo  Ortiiliidiir.
Tiikciiklor siinbiilciiklordon 2 dofs uzundur. Iyul-
avqust aylarinda ¢igok acir vo toxum verir.
Azorbaycanda Boyiik Qafqazin simalinda vo Kigik
Qafgazin simal sorqindo, Dagkeson c¢ay vadisinda
alp qursaginda rast golinir (2650 m). Dashi-¢inqillt
yerlordos do yayillmisdir. Tipik ontogenetik
spektrindo fordin senopopulyasiyasi normal hesab
oluna biler. Al. vag. -un toxumlar1 torpagin iist
sathinds yerlosir, tez clicorir, vegetasiya dovriinii
tez baga vurur. Al. lag.- do iso toxumun dorindo
yerlogmosi ilo gec ciicarir, vegetasiya dovrii do
uzun siiriir. Hom da Al. vag.-un toxumlar iist qatda
yerlogdiyine goro ciicortilori otlugda havada
dayandig1 iiglin ciicortilori tez mohv olur. Ciinki
torpaqgla toxumun slaqgasi zaif olur, torpaqda riitubat
azalir. Qadim Araliq donizi néviidiir.

MATERIAL VO METODIKA

Isin osasin1 2011-2013- cii illordo Qosqar dag
massivi, Dagkoason rayonu Xosbulaq kondi otrafi,
Goygol rayonu Togana kondi otrafi maili yamaclari,
GOygol rayonu Cay kond otrafi, Goygol rayonu alp
va subalp ¢omoanlarinds aparilmis todqiqatlar toskil
edir. Todqgiqat obyekti Al. lag. va Al vag.
olmusdur. Todqiq olunan novlerin todgiqat
orazisinde yayilma xarakterini miioyyanlasdirmok
ticlin novlorin bitms yerlorinds geobotanikitasviri
apartlmigdir. Model kimi miixtslif rayonlardan
toplanmis materiallar 5 tipik tosvir naticasindo
verilmigdir. Senopopulyasiyanin yas ve miqdar
strukturu asagidaki metodlar asasinda
Oyronilmisdir:

1. Populyasiyanin ontogenetik metodlari.
Novlorin senopopulyasiyalarinin strukturu {imumi
gobul edilmis metodlar osasinda aparilmisdir
(PaborHoB, 1950; Ypanos, 1975). Material yigilan
yer, senopopulyasiyanin némraloari, yas
voziyyetinin ayrilmasi A.A.Uranovva Rabotnov
sxemino goro aparilir: clicorti vo  clicormo
gabiliyyasti — C, yuvenil — y, immatur — im, virginil
— v, cavan generativ — g;, orta generativ — g, yasl
generativ — g3, subsenil — ss, senil — s (PaGoTHOB,
1950; Vpanos, 1975). llkin morholodo ndviin
ontogenez xiisusiyyati aydinlagdirilmis ve yas

Ki¢ik Qafgazin Yiiksok Daghiginda Alopecurus Vaginatus

voziyyotino  goro  fordlor  kateqoriyayalara
ayrilmisdir. Yas strukturunu dyronmok ii¢lin har bir
niimuno meydangasinda uzunsov transektlor
qurulmusdur. Transektdo hor 30-50 m-don bir

relyefdon asih  olaraq 1 m’lik niimuno
meydangalari qurulmusdur. (40 nliimuno
meydangast).  Novlorin  yayildigi  orazilordo

meydancgalar isarolonmis vo model niimunalori
secilmisdir (Bemepraukoa, 2003; byxamraesa u ap.,
2007). Her bir niimuns meydancasinda yas
voziyyotino  gbéro  biitin  fordlorin  hodlori
hesablanmigdir (Novruzov vo Quliyeva, 2012).
Fordlorin  senopopulyasiyada  inkisaf  tempi
anlayisint  T.A.Rabotnov elmo daxil etmisdir
(PabotHoB, 1950). Populyasiya voziyyatinin
qiymatlondirilmesi S.C. Ibadullayevaya; N.V.
Mbévsiimovaya (2011) osaslanmusdir (ibadullayeva
vo Mdvsiimova, 2011).

2. Morfometrik  metodlar.  Hor  bir
senopopulyasiyada morfometrik gostaricilor
tosadiifi se¢im noticosindo 15-20 parsial koldan
ibarat orta yagli generativ yas voziyyatli (g,) 3 zog
gotlirlilmiigdiir. Hor bir zogda 18 miqdar parametri
tohlil edilmisdir: hamas ¢igaya qadorki hiindiirliiliik
(H;), yuxart metemerin 6l¢iisii (Lmm,) va yarpagin
maksimal inkisaft {izorindo yerlogsmis metamerlor
(Lmmj,), bugumlarin miqdar1 (N,,), yarpaq qminin
uzunlugu (L) vo eni (W), c¢icok qrupunun
hiindiirliyii (Lgo), birinci sira budaqlarin miqdar
(Nye), iki asagt (L; vo L,) vo onlarin arasindaki
mosafo (L3). Alinmig molumatlar osasinda zogun
imumi hiindiirliyii (HborH;.L,.), yarpaq ayasinin
sahosi (Sb?5LW) vo basqa allimetrik gostoricilor -
H/Lmm,, Hy/Lse. L/W, L/L, hesablanmisdir
(Kyxoga, 1967).

Ayri-ayr1 hoyati formalarin yas dovrlorinin
uzunluguna dair tadgiqatlar ¢oxdur. Bu onunla izah
olunur ki, miitloq yas voziyyotini bir ¢ox agac
bitkilorindo miisahido aparmaq olur. Ot bitkilari
ticlin  tobii senozda yalmiz virginil dovrle
mohdudlasdirilir. Bu bir ¢ox novlerds miitloq yasin
toyin etmayin miimkiinsiizlitylindon irali golir. Hal-
hazirda bir ¢ox bitkilorin miixtalif
senopopulyasiyada inkigaf tempine dair six ¢imli
taxillar vo yumsaq ¢imli taxillar ayird edilmisdir
(Novruzov va Quliyeva, 2012).

NOTICOLOR VO ONLARIN MUZAKIROSI

Al lag. vo Al.vag-un ontogenezindo osason 3
yas dovri vo 9 ontogenetik yas voziyyati
ayrimisdir. Generativdon avvalki dovrds yuvenil,
immatur, virginil; generativ dévriindo cavan, orta
yasli vo yashh generativ; generativdon sonraki
dovrds subsenil, senil vo mohv olmaqgda olan
fordlordir. Biitiin Gdyronilon popoulyasiyalar tam
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izvli (bozilori natamamdir) olub, biitiin yas
voziyyatlorini  oks  etdirir ve  normaldir.
Populyasiyanin yas strukturunun tohlili gdsterir ki,
noviin yas spektrindo maksimum hoddo cavan
generativ fordlor, hamg¢inin virginil, orta yasl va
yasl generativ fordlori do ona barabardir.

Al. vag.-un popopulyasiyasi iiclin on slverigli
sorait Togana massividir. Burada yas spektrindo
Al.vag-da immatur im, virginil v, orta generativ
fordlor istiinliik teskil edir. Bu da ndviin barpa
olunmasi1 t¢iin xarakterik soraitin olmasi ilo
olagadardir. Aydindir ki, bu populyasiyada kifayat
miqdar virginil fordlerin olmasi populyasiyada
fasilosiz borpa olunmani tomin edir.Alopecurus
vaginatus-un populyasiyasimnin yas spektri Togana
kond otrafi maili yamaclarinda 3 pik noqtesi ilo
xarakterizo olunur. Bu da bir ne¢o sobabdon bas
vero biler. Ikidon ¢ox maksimum biruze vermasi
inkisaf dovriindo qisa miiddatli fasilonin olmasidir.
Bundan basqa ciicortilorin miqdarmin maksimum
olmas1 populyasiyanin yasl hissosinin katastrofik
mohv olmasidir. Buna sobob giiclii yagislarin
yagmasi, ¢ay suyunun saviyyasinin qalxmasidir.

2012-ci ilds isa yeni invazion tsiklin baglamasi
noticosindo Alopecurus laguroides-do do GOygol
rayonu alp vo subalp c¢omonlorinds, Caykend
otrafinda ciicortilorin  vo immatur fordlerin
miqdarmin artmast ilo fordlorin yiiksok surotdo
boylimasi miisahide olunmusdur.

Qosqar dag massivinde Alopecurus vaginatus-
un yas spektri iki maksimumla - immatur vo orta
yaslt generativ ¢ox illik bitkilorlo xarakterizo
olunur. Bu ciir spektir L.B.Zauqolnovanin
molumatlarina gore ¢ox illik ¢im omslo gotiron
taxillarin fasilosiz borpa olunmasi ilo olagodardir
(3ayrompHOBa, 1994). Uranov tosnifati,
Jivotovskinin yas strukturuna goro Alopecurus
laguroides-in populyasiyast yetkindir (Ypanos,
1975; XKusotosckwuii, 2001).

Dagkason rayonu Xosbulaq kondi strafinda Al.
lag.-inpopulyasiyalarinda cavan generativ fordlorin
¢oxlugu bir torofdon bitkinin cavan generativ
voziyyatine ke¢mosini, diger torofdon bu yas
voziyyatinin uzun miiddet davam etmosini tomin
edir. Spektirdo yuvenil vo immatur fordlorin
miqdarinin - maksimum hodds ¢atmasi cavan
fordlorin ~ kiitlovi  omols  golmasi,  toxum
mohsuldarliginin yiiksok olmasinin gostaricisidir.
Bitms yerindo yuvenil vo immatur fordlorin
miqdarinin yiiksak olmasi naticasinda,
populyasiyada senil bitkilorin miqdar1 asagi olur:
Qosqar dag massivinda 6,2%; Xosbulaq kondi
otrafinda iso 9%-dir. Senil bitkilorin miqdarmin
azalmasi ilo yash fordlorin do miqdar1 azalir. Cavan
generativ vo yagh generativ fordlorin populyasiyada
yas spektirlori yaxindir. Biitiin  spektrilordo
generativ bitkilar stiinliik togkil edir. Malumdur ki,
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bir néviin normal senopopulyasiyasinin yas spektri
miqdar gostariciloring gora dayisilir, lakin 6ziiniin
osas nisanolori saxlanmilir. Bu da néviin bioloji
xlisusiyyotlori ilo olagodardir.

Baza spektirlarina populyasiyanin
dinamikliyinin y1gcamlig1 kimi baxmaq olar. Baza
spektirlorini tortib edorkon Al. lag-in Goygol
rayonu alp vo subalp c¢omonlorinde, Caykond
aotrafinda yas spektirlori nozars alinmamigdir. Ciinki
Caykond populyasiyasinin tadqiqat ilinde yeni
invazion tsiklinin baslangicinda qeyri- borabor
vaziyyatda olmusdur.

Al. lag.-in baza spektri Xosbulaq kondi
otrafinda tam {izvliidiir, monopodialdir. Cavan
generativ fordlori Ustlinliik togkil edir. Bu ciir
spektrlor ¢im omals gatiran ¢ox illik taxillar {i¢iin
xarakterikdir. Homin noéviin baza spektrindo yas
voziyyetinin  yerlosmo  formasi  bir  yas
voziyyatindon digerina asanliqla kegir. Baza
spektirlori asasinda bels noticoys golmoak olur ki,
Oyronilon Al. lag.-in populyasiyasinda cavan
fordlorin  omolo  golmosi  prosesi, onlarin
yetigmasi,qocalmast vo mohv olmasi g¢ox sakit
kegir, koaskin pozulmalar olmur. Miqdar terkibi vo
ya sixliq populyasiyanin voziyystinin xarakterizo
etmoyin osas parametrlorinden biridir. Tadqiq
olunan niimuna meydancalarinda bitki
populyasiyalari geyri-borabor paylanmigdir.
Stibhosiz ki, bu sahonin xiisusiyyotindon asilidir.
Nimune meydangalarinda  fordlerin  miqdan
asagidaki codvaldo gostarildiyi kimidir.

Antropogen yiko moruz galmayan
populyasiyalarin sixlig1 antropogen tasirlora moruz
qalmis orazilorde nisboton yiiksok olur. Tadqiq
olunan noévlorin senepopulyasiyada Olglisii  vo
miqdar1 genis diapazonda doyisir. Populyasiyanin
imumi miqdari, sixligi, fitokiitlosi, sahosi, yas
spektri kimi gdstoricilori doyisir. Al. vag vo Al. lag
ndvlarinds ciicortilorin miqdart, hom ds il arzinds
Im? -do 1-2-don 100-1000-0 qodor doyiso biler.
Togana kond otarfi maili yamaclarinin bozqir
senozlarinda ayri-ayr1  illorde  A.laguroides-in
clicartilorine heg¢ rast golinmir. Onlarmm kiitlasinin
mohv olmast quraqhigin baglanmasi, fitoforlar
torofindon yeyilmosi, yash bitkilorin qurumasi
naticasindo bag verir.

Populyasiya dalgas1 (miqdar dalgasi) Goygol
rayonunun alp vo subalp ¢omonlorinds, Cay kondi
otrafinda Al. lag-ds todricon bas verir, naticads yas
spektri dayisilmir, tam tizvli qalir. Bu da vaxtagir
olaraq cavan fordlorlo barpa naticesinds bag verir.
Populyasiya dalgasi tez 6z yerini doyisir, bu zaman
yas spektri pargalana bilor vo tam {izvli olamaya
bilor. Bu hadiss A.vag-da Togana massivindo
miisahido olunur. Bu iki tip dinamika mévcud olan
biitiin ke¢idlora gora forglonirlor.
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Cadval. Niimuns meydangalarinda ndvlarin miqdari

Tadqiqat aparilan arazilor

Tadqiq olunan névlar

Alopecurus laguroides

Alopecurus vaginatus

Qosqar dag massivi

Xosbulaq kendi otrafi

Togana kendi otrafi maili yamaclar
Goy-Gol rayonu Cay kond otrafi

Goy-Gol rayonu alp va subalp ¢omanliklari

0-19 0-42
0-45 0-25
0-55 0-72
0-53 0-65
0-63 0-59

Biitliin  populyasiya gostericilorinin  qeyri
sabitliyi ragabat olmayan orazini tez shato etmosi,
ndvlorin ragabat naticasinds sixigdirilmasidir. Bazi
hallarda senopopulysiyada bir istiqgametli geri
gayidilmayan doyiskonliklor miisahido olunur. Son
morhoalods  senopopulyasiya  hamin  niimuns
meydancalarinda yox olur. Bu cilir dinamika
suksesiya dinamikasi adlanir. Masolon: otlaq
yiikiinlin ~ artmasi  noticasinde  Qosgar  dag
massivindo Al.vag. -un senopopulyasiyanin sixlig
asag1 diislir. Cavan fordlor aradan c¢ixir. Yagh
fordlarin miqdari artib senopopulyasiyada yox olur.
(Lokus — Dbir istigametli geri qayitmayan
doyiskanlik).

Qosqar dag massivinin mezofil ¢omonlorindo
Al vag. sapalonmis lokus saklinds biruzs verir. Bu
név bosalmig sahoni boy Ol¢iisiiniin siiratlo getmasi
noticosindo zabt edir. Tez - tez lokus bir istigamoti
tuta bilor. Baglangicda yalniz bir yuvenil fard amala
golo bilor, immatur voziyystine kegdikdo g¢oxalma
baglayir. Yenidon yuvenil fordlor omolo goalir.
Sonralar yuvenil bitkilorin xeyli hissosi dinclik
dovriinii  kecirir. Senopopulyasiyanin biitiin yas
dovrlorini ohato edir. Bu proses 15-20 il davam
edir. Ancaq tobiotdo bu ciir hallara az rast golinir.
Torpagin  az miqdarindan  diizgiin  istifads
edilmadikds yiikloms heyvanlar terofindon yatmis
kokiimsovlar1 oyada bilor. Bu halda lokusun
inkisafi yuvenil yas morholosindon baslayir. inkisaf
morholasindo fordlorin bir - birini ovez etmasi
tsiklik xarakter dasiyir. Biitiin populyasiyalar
fluktasiya doyisilmolorine moruz galir. Cox hallarda
populyasiya 6z ohata etdiyi sahani qorumagla yas
dovrlarinin bir - birini ovez etmomasi naticasindo
tam lizvlii olamayan populyasiyaya c¢evrilo bilor.
Boarpa olunma baslandigda populyasiyanin sonraki
inkisafi noticasindo yeni populyasiya dalgalar
yaranir, vaxt kecgdikco senopopulyasiyanin yash
hissasino keg¢ir. Bu ciir dalgavari fluktasiya
dosilmalori Al. vag., A.ag. ndvlorinde Goygol
rayonunun alp va subalp c¢omonlsrinds,Caykond
atrafinda miisahids olunur.

Hoyati formalarin doayisilmoasi oksor hallarda
antropogen tosirlor noticasindo stres vaziyyetin
yaranmasi ilo olagodardir. Qosqar dag massivinin
dasli bozqirlarinda Alopecurus vaginatusun qisa
kokiimsovlu hoyati formasi1 formalasir. Tipik

ontogenetik spektirinde fordin senopopulyasiyasi
virginil vaziyystine kegir. Toxumla borpanin
fasilolorlo bas vermosi virginil dovrden fardsrin
inkisaf tempini yavasidir. Toxumla barpanin
fasilosiz getmosi iso yaslagsma prosesini zoiflodir.
Hava soraiti toxum mohsuldarligina tasir edarok,
yuvenil fordlorin miqdarini azldir. Senozun barpasi
iso yalniz vegetativ coxalmanin hesabma tomin
olunur. Otlaq yiikiiniin artmasi naticasinds six ¢gimli
taxillarin  senozda payr azalir. Alopecurus
vaginatusun cavan fordlorinin inkisafi {i¢iin saho
yaranir. Verginil fordlerin  senopopulyasiyada
ustlinlik toskil etmosi vegetativ c¢oxalmanin
noticosindo bag verir. Vegetativ coxalmada omolo
golon fordlor tez qocalir. Calim aparilmis saholordo
subsenil fordlorin toplanmasi, generativ dovriin
inkisaf tempinin artmas1 yaslasma prosesini azaldir.
Al. lag.-in hoyati formasinda G6ygol rayonu alp vo

subalp ¢omoanlarinda, Caykand otrafinda
clicortilorin vo immatur fordlorin miqdarinin
artmast homin orazido vegetativ g¢oxalmanin

iistiinliik toskil etmasi ilo olagodardir.

Tadqiq olunan nisanslorin  doyiskenliyi
senozun xarakterinden asilidir. Dayiskon niganolor
adoton  bircinsli  olmayan relyeflordo, das
¢ixintilarinda misahide olunur. Hom da nisanalarin
doyiskonliyi antropogen amillerin tosiri ilo bas
verir. Biometrik nisanolorin dayisilmasi  bitki
gruplagmalarinin ekoloji senoloji saraitindon do ¢ox
asilidir. Tadqiqatlar naticesinds miioyyon edilmisdir
ki, biometrik nisanslorin dayiskenliyi ekoliji
soraitin  doyigilmosi, doniz soviyyesindon
hiindiirlik, yamacin mailliliyi, istifads rejimi vo s.
ilo s1x slagedardir.

Al. vag. -un toxumlar1 torpagin {ist sothindo
yerloagir, tez ciicorir, vegetasiya dovriinii tez basa
vurur. Alopecurus laguroides do iso toxum dorindo
yerlogmosi ilo gec ciicarir, vegetasiya dovrii do
uzun siirtir. Hom do Al. vag.-un toxumlari {ist qatda
yerlogdiyinae gbra ciicartilori otlugda havada
dayandig1 iiclin ciicartilori tez moahv olur. Ciinki
torpagla toxumun olaqgasi zoif olur, torpaqda riitubot
azalir.

Al. lag. vo Al vag. novlerinin toadqiq
olunduglar1 miixtolif orazilordo yas voziyyatlorine
gbéra miiqayisali sokildo tosviri (%-lo miqdar)
asagidaki diaqramlarda gostorilmisdir.
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Sokil 1.

Sokil 2.

Al.vag vo Al.lag novlorinin 2012-ci ildo Qosqar dag massivinda (sokill), Caykond otrafi vo Togana
massivinds (sokil2) yas vaziyyatlorinin miiqayisasi (%-lo miqdar)
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Sokil3.

Sokild.

Al.vag vo Al.lag ndvlarinin 2012-ci ildo Xosbulaq kondi otrafi (sokil 3) vo Goy-gol rayon, alp vo sualp
¢omonliyinds (sokil 4) yas voziyyatlorinin miiqayisasi (%-lo miqdari)

Bizim terofimizdon aparilan tadqiqatda Qosqar
dag massivinde Al. vag. vo Al lag. novlerinde
cavan generativ fordlorin miqdart 15-17 %, virginil
fordlorin miqdar1 24; 13% toskil edir. Siibhasiz ki ,
bu Qosqar dag massivinds qeyri - alverigli iglim
soraitina ontogenezin qisalmasi, asagi orta illik va
orta yay temperaturu ¢im omolo golmoesi li¢iin
olverigsiz ola bilor. Generativ vo generativdon
sonraki fordlorin hayatiliyinin toyin edilmasi miihit
soraitindon asilidir. Géy - GOl rayonu Cay kond
otrafi vo Togana massivinda Al. vag.-da clicartilorin
miqdar1 21%-9, Al. lag.-do iso 0-a borabordir. Al.
lag.-do yuvenil fordlorin miqdar1 maksimum
olmagqla 29% taskil edir. Xosbulaq kondi strafinda
Al.vag. virginil fordlor 26% olmagqla stiinliik toskil
edir. Goygol rayonu alp va subalp gomanliyinds hor
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iki ndvds iqlim soraitine uygun olaraq fordlor yas
voziyyatlorina gére normal paylanmisdir. Beloalikloa,
malum olur ki, fordlerin miixtslif yas vaziyyatlorine

goro paylanmasi torpaq, iqlim soraitinden,
relyefdon, senozun tipindon asilidir.
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P.3.I'yiueBa

TIanoorcunckuil 20cy0apcmeenvlil yHugepcumen

B ontorenese Alopecurus vaginatus u Alopecurus laguroides Beineneso 3 mnepuona U 9 OHTOTCHETHUECKHUX
COCTOSIHUIA. M3ydYeHHbIE [EHOMOMYJISIMA BHIOB SABISIOTCS HOPMAILHBIMH, HEMOTHO UWICHHBIMH. Ba3oBblii
BO3PACTHOH CHIEKTP B OHTOTEHETUYECKUX TPYINAX CHMMETPHYHO JIOCTUTAET MAaKCUMyMa.

Knroueswvie croea: yernononyiiayus, OHKnmocenes3, CneKkmp, 6u0MempuueCKuzZ

The Age And Quantitative Spectrum Of Coenopopulations Of Alopecurus vaginatus and
Alopecurus laguroides In The Highlands Of The Small Caucasus

R.Z.Quliyeva

Ganja State University

3 periods and 9 ontogenetic states have been allocated in the ontogenesis of Alopecurus vaginatus and
Alopecurus laguroides. Studied coenopopulations of species are normal with incomplete organ system. Basic
age spectrum is symmetric with a maximum in a young generative ontogenetic group.

Key words: coenopopulation, ontogenesis, spectrum, Alopecurus vaginatus, Alopecurus laguroides
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Arpa (Hordeum vulgare L..) Genotiplorinin Hordein Ehtiyat Ziilallarinin

Polimorfizmi

M.Y. Nasrullayeva, H.B.Sadiqov, 9.Y.Korimov

AMEA Genetik Ehtiyatlar Institutu, Azadliq prospekti 155, Baki AZ1106, Azarbaycan;

E-mail:mesme 2009@rambler.ru

Mpaqals hordein ehtiyat ziilallarinin polimorfizminin tadqiqino hasr edilmisdir. 32 yerli va

introduksiya olunmus arpa sortniimundslorinds hordeinlorin elektroforetik

spektrlori analiz

edilmisdir. Genotiplorin genetik yaxinhgi SPSS kompiiter proqram ilo toyin edilmis, naticalar iizro
klaster analizi totbiq edilmis vo Cakkard oxsarliq indeksi asasinda arpa sortniimunslorinin 6 qrupda
birlosmasi miidyyon edilmisdir. Niimunalorin zonalar iizro elektroforetik patternlorinin va
spektrlorinin rastgalma tezliklori tayin edilmisdir. Hor bir zona iiciin genetik miixtsliflik indeksi Nei

diisturu asasinda hesablanmisdir.

Acar sozlar: hordein ehtiyat ziilallar, elektroforetik spektr, genetik miixtaliflik, klaster analizi, arpa

GIRIS

Bitkilorin tesarrriifat ohomiyystli olamatlori
miirokkob genetik tobioto malikdir vo eyni

zamanda  yiksok  dorocodo = modifikasiya
doyiskenliyina ~ moruz  qalmugdir.  Miasir
biokimyanin vo genetikanin mithiim

nailiyyotlorindon biri orqanizmin irsi ganunlarina
tabe olan biokimyavi olamatlorin  agkar
olunmasidir. Bu todgiqatlar  biopolimerlarin
fraksiyalara ayrilmasinin elektroforetik vo digor
yeni metodlarinin  totbiqi  hesabimna miimkiin
olmusdur. Ona goro do seleksiya materialinin
genotiplor osasinda qiymotlondirilmasi metodlart
islonilib hazirlanir.

Arpa (Hordeum vulgare L.) genis yayilma
arealina vo bdyiik istifade imkanlarina malik olan
bitkidir. Arpa bitkisi osason yemgilikds, pivo
istehsalinda vo orzaq bitkisi kimi istifade olunur.
Bugda c¢orayi ilo yanasi, arpa ¢oroyi do yiiksok
qidaliliq vo dad keyfiyyotine malik olduguna gora,
insan orqanizmi torofindon yaxsi monimsonilir.
Arpa bitkisinin deninden torkibindo yiiksok
miqdarda ziilal, soker vo az miqdarda selliiloza
olan bir sira yarmalar, kofe vo ekstraktlar
hazirlanir. Arpa ¢Oroyi asagi tursuluga malik
olduguna gors,qaA bazi mada xastoaliklori zamani
giymetlidir (JIykessHOBa 1 Ap., 1975).

Arpa donli bitkilor sirasinda kaskin iqlim
dayisikliklerina davamliligi, vegetasiya
miiddatinin qisaligi ilo segilir (Nasrallah et al.,
2007).

Arpa doninin sprirtds holl olan hordein
ehtiyat ziilallar1 bu giin molum olan on polimorf
ziilal sistemi hesab olunur. Belo polimorf sistem
sortlarin tomizliyini siiratli tayini tiglin an alverisli
yol hesab olunur (ITomopues u ap., 1994). Bundan
basqa, hordein kodlasdiran lokuslar arpanin un
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pasina davamliligina nozarot edon poliallel
lokuslar i¢iin do uygun  markerdir. Hordein
kodlagdiran lokuslarin digar tesarriifat shamiyyatli
olamatlorin markeri kimi istifade olunmasi iizro do
todqgiqatlar  aparilir. ©Odobiyyat molumatlari
hordein  ziilallarin  polimorfizminin  adativ
ohamiyyatini gostarir.

Bir ¢ox tadqgiqatcilarin fikrine goras, gliadinlor
bugda genotiplorinin genetik miixtalifliyini oks
etdirdiyi kimi, hordein ehtiyat ziilallar1 da arpa
genotiplorinin genetik miixtolifliyini oks etdirir.
Hordeinlor genetik determins olunmus olamot
kimi becarilma va torpaq iqlim seraitinden asili
olaraq  doyismadiyindon  universal  genetik
markerlor hesab olunurlar (Wang et al., 2006).

Tadqgiqatin asas moaqgsadi - arpanin miixtalif
sorniimunslorinds hordein ehtiyat zilallarmin poli-
morfizminin dyranilmsindon, genetik yaxinliginin vo
genetik miixtolifliyinin aydinlagdirilmasindan ibarat
olmusdur.

MATERIAL VO METODLAR

Todqigat obyekti kimi, miixtolif monsoli
Nutans va Pallidum névmiixtalifliklorine aid 32
arpa genotipinden vo marker kimi Anza bugda
sortundan istifado edilmisdir. Onlarin hordein
chtiyat ziilallarina  gora elektroforetik analizi
aparitlmigdir.  Hordein  ehtiyat  ziilallarmin
elektroforetik analizi poliakrilamid gelinde F.A.
Poperelya vo omokdaslarinin  (1989) metodu
osasinda yerino yetirilmigdir.  Elektroforetik
analizin naticalori “0” vo “1” Cakkard metodu ils
islonilmis vo niimunolor {izro genetik yaxinliq
dorocasi  todqiq  edilmigdir (Rohif, 2000).
Patternlorin hor bir zonalar {izro taninmasi,



Arpa (Hordeum vulgare L.) Genotiplorinin Hordein

genetik miixtolifliyin  hesablanmasi vo Klaster lazimdir ki, Peltonen vo omokdaglarinin (1994)
analizi yerina yetirilmigdir. tadgiqatlarinda da uygun olaraq, D-zonasinda

Genetik miixtaliflik Nei diisturu osasinda 4 polimorfizm miioyyan olunmamigdir.
zonanin hor biri ti¢lin hesablanmigdir: Umumiyyetlo, D-zonast zoif polimorfizmo
HZI_Z Pi? malik hesab edilir. Todgiqatlar noticosindo A

hordein zonasinda 22 pattern vo 9 miixtalif spektr
toyin olunmusdur. Miisahido edilon patternlor
arasinda HA, patterni genotiplorin 12,12%-da
mioyyaon edilmigdir. HA,, HA;, HA5s, HA; va
HA,, patternlori 2 genotipdo (genotiplorin
6,05%-d9) toyin edilmisdir. Digor patternlorin hor
birinin tezliyi isa 3,03%-o barabar olmusdur.
A-zonasinda yerli vo introduksiya olunmus
biitiin genotiplorin polimorfizmi askar edilmisdir.
EF spektrlorin an yiiksok rastgalmo tezliyi As-do
SR . i . . 84,8%, Ag-do iso 81,8% olmusdur. A; vo Ag
bir-biri ilo miiqayise edllmes"l,"sonra 189 tekrarlgr spektrlori 72,7%, A, spektri 69,7%, A, spektri
Nozara al.mmadan ) butup pa'lt‘Fern.lar.m 54,5%, Agva A, spektrlori uygun olaraq 21,2% va
nomra'lanme‘s1 ycBIu ilo yerino yetl.rllmlsd‘lr: 24,2%, A, spektrinin rastgalms tezliyi isa an az
Hordein ehtiyat ziilallarinin elektroforetik analizi 6,06% miisahido olunmus vo asag1 tezlikli spektr

zamani, elektroforeqrammanin spektrlori  gorti kimi miiayyan edilmisdir (Sokil 2). Bu zona figiin

1 3 boliinmiisdiir: bunlar A, B, C- . e . .
lcioir(;le?inlerzgcrlll?rﬁr olunmusdur. buniar A, L, genetik miixtaliflik 1ndek§1 H=Q,92O
: hesablanmigdir. A zonasinin zongin miixtslifliys

" Eliektrofl‘(.)reqrfz}mda /é vo B q zo.nalarlnd.e; malik olmasi bazi todqiqatlarla da gostorilmigdir
yiiksok  polimorfizm, C-zonasinda iso zoi (Wang et al., 2008).

polimorfizm miisahide edilmisdir. Qeyd etmok

3 th. st g;i'

burada: H - genetik miixtoliflik indeksi; P; - hor
bir patternin zonalar iizrs tezliyidir (Flowers, 2006).

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadgiqat isinde yerli vo introduksiya
olunmus genotiplorin hordein ehtiyat ziilallarmin
elektroforetik spektrlori analiz olunmusdur (Sakil
1). Patternlorin némralonmasi - onlarin har zonada

E: FB
am i 0
Bl
1IN §
TFEY
= =
L 3

i
o

-\*J

A

(2]
1
.
-
-
L 4
3

TR A

' " -
' .
. § .li ' J

S
123435 6TE9 10111213 14 15 1617 1819 20212223242526 2728 293031323334

Sakil 1. Arpa genotiplorinds hordein prolaminlori osasinda toyin olunmus spektrlor:

1-Ne93 nutans 124/32...; 2-Nel53 Zernoqrad 242...; 3-Ne160 Ca 56151...; 4-Ne186 Copelia...; 5-Nel05 T-78854169...;
6--No182 HW 25325...; 7-Nel55 Polongi...; 8-Nel170 Su 15767...; 9-Ne176 Stepnyak...; 10-Anza...; 11-Ne108 Oglan...;
12-Ne107 T-255/179..., 13-Ne126 Strana...; 14-Nel173 Rostovskiy-738...; 15-Nel183 Flor 235...; 16-Ne61 St.Qarabag7...;
17--Ne55 nutan 80-34/14...; 18-Ne53 K-17893...; 19-Ne31 k-90179...; 20-Ne4 K-2778...; 21-Ne51 nutans 57/9...; 22-
Ne83 K-7820/2...;23-Ne28 K-7887...; 24-Ne39 (Ne 77) yerli...; 25-Ne56 K-17860...;26-Ne98 Vimpel...; 27-Nel194
Xemus...; 28--Anza...; 29-Ne193 Claret...; 30-Ne146 Rabiola ...; 31-Ne67 K-1783...; 32-Ne96 St.Pallidum596...; 33-
Ned( K-818...; 34-Ne7 nutans 118/21...

105



Nasrullayeva va b.
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Sokil 2. A zonasinda toyin edilmis spektrlorin tezliyi.

Tezliklar %

B1

B2

B4

Spektrlor

Sakil 3. B zonasinda toyin edilmis spektrlarin rastgalma tezliyi

Hordein kodlasdiran lokuslarin B zonasinda
da polimorfizm askar edilmisdir (Sokil 3). Bu
zonada genotiplarin on yiiksak tezliyi (51,5%) 4-
cli spektrda, on asagi tezliyi isa 2-ci vo 3-cii
spektrlorda (12,1%) toyin olunmusdur. B zonasi
iiclin hesablanmis genetik miixtaliflik indeksi
H=0,920 qiymotini almisdir. Genetik miixtoliflik
indeksinin bu qiymoati B zonasmin da yiiksok
polimorfizma malik oldugunu gosterir.

C-zonasinin spektrlorinin yerlogsmo tezliyino
uygun olaraq polimorfizm askar edilmisdir (Sokil
4). Bu zonada genotiplorin on yiiksok tezliyi
(51,5%) 5-ci spektrds, on asag1 tezliyi ise 3-cii vo
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4-cii spektrlorde (21,2%) toyin olunmusdur. C-
zonas1 Uglin hesablanmis genetik miixtaliflik
indeksi H=0,769 qiymotini almigdir. Genetik
miixtaliflik indeksinin bu qiymoti C-zonasimin da
yiiksok polimorfizme malik oldugunu gosterir.
Tadqgiqatimizda B zonasinda 4, 8, 9, 15, 33 va 27-
ci genotiplordo he¢ bir polimorfizm miisahido
olunmamigdir.

Sokil 5-do Cakkard oxsarliq indeksi asasinda
UPGMA metodunun totbiqi ilo oldo olunmus
dendroqram verilmigdir. Klaster analizi barabar
Cakkard oxsarliq indeksi 0,19-a borabor olmagla
genotiplori 6 asas qrupa bolmiisdiir.
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Sakil 4. C zonasinda toyin edilmis spektrlorin rastgalms tezliyi.
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Sakil 5. Genotiplarin hordein prolaminlari asasinda qruplagmasi

Burada an yiiksok oxsarliq indeksi 11-ci va 22-
ci, 13-cii vo 21-ci, 5-ci vo 28-ci, 5-ci va 21-ci, 16-c1
vo 21-ci genotiplor arasinda olmusdur.18 sayl
genotipla 11, 12, 31, 32 va 33 sayli genotiplor
arasinda he¢ bir oxsarliq doracasi  geydo
alimmamusdir.

Dendrogramda niimunslorin 3,03%-1 Klaster
1-do va Klaster 2-do, Klaster 3-do, Klaster 5-do
6,06%-1, Klaster 4-do 66,7%-1, Klaster 6-da iso
9,09%-1 qruplagmigdr.

Aparilan todqigatlarda miixtolif  arpa
niimunslorinin elektroforeqramlarmin zonalar iizra
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elektroforetik patternlori vo spektrlori miioyyon
edilmisdir. Yerli vo introduksiya olunmus 32 arpa
genotipi iizro A, B vo C zonalarinda 22 spektr vo 22
miixtolif pattern miisahido edilmisdir. Toyin olunmus
spektrlorin  hor biri polimorfdur. A - zonasinda
spektrlorin gelds miqrasiyasindan aydin goriiniir ki,
digor zonalarla miigayisade bu zonada polimorfizm
daha yiiksok olmusdur. Miixtolif  todqiqatlarla
miixtalif nlimunalards farqli sayda pattern va spektr
agkar olunmusdur (Peltonen et al., 1994).
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Polymorphism of Hordein Reserve Proteins of Barley Genotypes
M.Y.Nasrullayeva, H.B.Sadigov, A.Y.Karimov
Institute of Genetics Resources, ANAS

The article was dedicated to investigation of polymorphism of hordrein reserve proteins. Electrophoretic
spectra of 32 samples of local and introduced barley varieties were analysed. The genetic proximity of
genotypes was assigned by SPSS computer method, cluster analysis was applied to results and then barley
samples were devided into 6 groups based on the Jaccard similarity index. Frequencies of occurrence of
electrophoretic patterns and spectra were identified based on zones of samples. The genetic diversity indexes
for each zone have been counted according to the Nei formula.

Key words: barley, hordein reserve proteins, pattern, spectra, genetic diversity, cluster analysis
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Miixtalif Yash Heyvanlarda Qoxu Dereseptasiyasinin, Uzunmiiddatli isiqhihq vo
Qaranhq Rejimlorinin Interoreseptiv Qlikemik Reaksiyalara Tasiri

P.9. Ziilfiigarova, ©.H. Oliyev
Baki Déviat Universiteti, Akad.Z. Xalilov kii¢. 23, Baki AZ 1148, Azorbaycan; Parvin_ 1982@mail ru.

Maqalods miixtalif yash dovsanlarda qoxu analizatorunun dereseptasiyasindan, onlar1 isiqgh va
garanliq soraitlords 10 sutka daimi saxladigdan sonra vo interomexanoreseptiv stimulyasiyas1 (80-100
mm c.s. tozyiqlo diiz bagirsagin mexanoreseptorlarim1 qiciqglandirma) zamam ganda sokarin
(qliikozanin) soviyyasindo doyisikliklorin oyranilmasine dair tacriibi dslilloar togqdim edilmisdir.
Tadqigatin gedisindd miisyyan olunmusdur ki, qoxu sensor sisteminin funksiyasinin pozulmasi qanda
sokarin migqdarimin azalmasina sabab olur va bu dayisikliyin daracaesi heyvanin yasindan asihdir.
Miidyyon edilmisdir ki, uzunmiiddatli isiqghiliq vo ya qaranhq rejimlori ham sensor deprevasiya, hom
do interoreseptiv stimulyasiya zamam qanda qlikemik reaksiyalarin ritmik tonzimino miisyyon
korreksiyaedici tosir gostorir.

Acar sozlor: qoxu dereseptasiyasi, isiqliliq, interoreseptiv stimulyasiya, qlikemik reaksiya, sistemlararasi

(alagali) tonzimloma

GIRIS

Hal-hazirda tocriibi vo nozeri fiziologiyanin
qarsisinda duran miihiim mosalalordon biri insan vo
heyvanlarin orqanizminds moarkozi vo ucqar ton-
zimlayici sensor, sinir, neyroendokrin vo hormonal
mexanizmloar ilo daxili (visseral) toxuma vo iizvlor
saviyyasinda hayata kegon maddoslor miibadilssinin
(metabolizmin) ayri-ayr1 vesilolori arasinda miim-
kiin olan vo miioyyan funksional vaziyystlorindo
reallasan ikitorofli vo ¢oxtorofli dinamik olagolorin
aragdirilmas1 vo qiymatlondirilmoesidir. Malumdur
ki, orqganizmin homeostatik tipli osas metabolik
reaksiyalar1 arasinda qlikemik reaksiyalar — qanda
vo digor toxumalarda gokorin (qliikozanin) miqdari
dayisilmalori ¢gox miihiim yer tutur. Orqanizmds bir
sira proseslorin, xiisuson do sinir proseslorinin va
ozolo foaaliyyotinin 6z enerji mosraflorine  vo
dinamikliyina gore glikemik reaksiyalardan miitloq
asilliglar1 ona dolalat edir ki, bu reaksiyalar toxuma
vo iizvlorin, eloco do biitov fizioloji sistemlorin
normal vo ya anormal (patoloji) formalarda
funksiyalagmasin1  oks etdiro bilon indikator
xarakterli ~miihiim fizioloji-biokimyovi para-
metrlarindon biridir. Onlar nainki funksional saviy-
yoalards va spesifik karbohidrat miibadilesinds, ham
do metabolizmin diger formalarinin (amintursu,
ziilal vo lipid miibadilslorinin) foalliginda ohomiy-
yatli rola malikdirlor (JIeaunmxep, 1985).

Qlikemik reaksiyalarin tocriibi (eksperimental)
tsullarin kédmayilo dyronilmesinin tarixi XIX osrin
axirlarina gedib ¢ixsa da, bu sahado genis funda-
mental tadqiqatlar xeyli sonralar aparilmigdir. Qeyd
edilmalidir ki, o vaxtlar qlikemik reaksiyalarin eks-
perimental tadqiqi oksor hallarda daxili organlarin

109

mexano-, Xemo-, - 0Smo- - vo termoreseptorlarinin
miixtalif yol va vasitslar ils qiciglandiriimasi, basqa
s0zla, vissero- sensor (interoreseptiv) qicig-lan-
dirmalar zamani hoyata kecirilmisdir. Bu kimi
tadqiqatlarin aparilmasinda akademik
AlQarayevin vo onun omokdaslarmin xiisusi
xidmotlori olmusdur. Onlar homin toacriibi islorin
osasinda glikemik miibadilo reflekslori haqqinda o
dovr {iglin yeni olan bir sira elmi-nozori miiddosalar
irali stirmiislor (Kapaes, 1957; KapaeB u JloruHos,
1960; I'acanos, 1970; Tarues, 1976).

Belo hesab edirik ki, interoseptiv qli-kemik
reaksiyalarin Gyronilmasinde qaranliq qalan veo
kompleks xarakterli yeni todqiqartlarin aparil-
masini zoruri edon bazi masslor movcuddur. Tam
aydin deyil ki, qlikemik reaksiyalarm bu vo ya
digor istigamotds (hipo-, vo ya hiperqlikemiya
formasinda) inkisafin1 tonzimlomokds hansi mor-
kozi strukturlar vo mexanizmlor daha foal istirak
edirlor, bu reaksiyalarin gedisino xarici vo daxili
sensor sistemlorin (xarici vo daxili analizatorlarin)
spesifik vo miigtorak (sistemarasi, alaqali) tosirlori,
onlarin neyroendokrin mexanizmlorden asilliglart
necodir vo hansi hallarda 6zlinii gabariq sokildo
tozahiir etdirirlor.

Miasir fiziologiyada artiq gsbul edilmis vo
coxsayll todqiqatlara osaslanmis miithiim elmi
miidoalardan biri do ondan ibaratdir ki, oksor ho-
meostatik gostaricilor, o ciimloden molekulyar-
hiiceyra vo meta-bolik soviyyolordo hayata kegon
baglica proses vo funksiyalar, daha ¢ox sutkaliq
(sirkad)  bioritmlor iizro tonzim  olunurlar
(3amopckuii u Ilumak, 2003; Buijs et al., 2006;
Hastings et al., 2007; So et al., 2009). Bu tip
miintozom bioritmlorin tasokkiiliinde bozi sensor,



sinir vo neyroendokrin mexanizmlorin xiisusi rolu
miioyyan edilmigdir. Gostorilmisdir ki, gérma sen-
sor sisteminin otraf alomds isiqliq (isiqliligin inten-
sivliyi, davamliligi, onun qaranliq faza ilo névbo-
lagmasi) haqqinda impulsasiyalar1 qabul va analiz
edon, bu signallar asasinda bas beynin oksor funksi-
yalarina vo onlarin vasitesilo somatik va visseral
sferlordo gedon hoyati vacib proseslora ritmik tosir
gostaran xiisusi markazi strukturlar -markazi ritmin
duksiyaedici mexanizmlor moévcuddur (AmueB u
np., 1983; I'anboB u np., 1987; Yamamoto et al.,
1984; Kalsbeek et al., 2001). Onlarin arasinda
gormo sinir trakti ilo bir basa olagesi olan
suprahiazmatik sinir niivelori, onlarin vo retinal-
hipotalamik olagolorin tosirlori altinda faallagan
hipotalamusun supraoptik niivelari vo neyrosekretor
neyron populyasiyalari, bazi sensor vo neqativ sinir
morkozlori ilo ¢oxtorofli olaqgelor saxlayan epifiz
xiisusi yer tutur (Pom-Byrocnosckas, 1981; Anuer
u ap. 1996; Anuesa, 2010; I'oruaposa, 2010).

Bu kimi ritminduksiya edici vo bioritmlorin
otiiriilmasi vo yayilmasinda fizioloji peysmeker ro-
lunu oynayan merkazi strukturlarin visserosensor
mexanizmlara, vo bu mexanizmlor vasitssilo qlike-
mik vo ya bagga tip metabolik reaksiyalara tosirlori
hala kifayat qodor Oyronilmomisdir. Gérma siste-
mindon basqa diger eksterosensor sistemlorin (qo-
xu, esitmo, vestibulyar vo s.) bu proseslordo oho-
miyyatli rolunun olub-olmamasit da holo sual
altindadir.

Biitiin bu arqumentlor bizo osas verir ki, qli-
kemik reaksiyalar1 Oyronorken onlarin morkazi
tonzimlayicilor vo ritmgenarasiyaedici strukturlar
ilo olagesini aydinlasdirmaga yonsldilmis tocriibi
iglorin aparilmasina xiisusi digqet yetirok. Bununla
olagadar olaraq, biz hal-hazirki isimizde qoxu
analizatorunun foaliyyeti pozuldugu hallarda isiq vo
qaranliq faktorlarin uzunmiiddatli tosirlori vo giiclii
interoreseptiv  (interomexanoreseptiv) stimulyasi-
yalar zaman1 heyvanda, onun miixtalif yaslarinda,
qlikemik reaksiyalarin qisa miiddstlordo dinami-
kasini izlamayi qarsimiza maqsad qoydug.

MATERIAL VO METODLAR

Tadqiqat Sinsilla cins dovsanlar {izerindo apa-
rilmigdir. Toadgiqgat iigiin 30, 90, 180 vo 360-giinliik
60-a yaxin dovsan secilmigdir vo onlar nazarat vo
tacriiba qruplar qisminds ayrica vivariya va xiisusi
tacriibi goraitlords saxlanilmigdir. Tacriibs qruplari-
na ayrilan vo yuxarida gostorilon yas ddvrlorindo
olan biitiin heyvanlarda qoxu orqaninin deresep-
tasiyast (qoxu reseptorlarinin siradan g¢ixarilmasi)
omoliyyati  hoyata  kecirilmisdir.  Omoliyyat
A JI.ITorpebkoBa (1972) metoduna uygun aparil-
migdir. Metodun osas mahiyyati heyvanin burun
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parlorinin selikli epitel qisasinda, qoxu reseptorlari
lokalizasiya olunmus yeri, narkoz altinda xiisusi
corrahi qosovla qasiyib siradan ¢ixatmaqdan
ibaratdir. Qoxu (olfaktor) dereseptasiyasina moruz
galan tacriibi heyvanlarin qulaq venasindan analiz
iclin gan gotiiriilmiis vo onda qliikozanin (gokorin)
miqdari toyin edilmisdir. Dereseptasiya edilmis
heyvanlarin bir qismini 10 sutka orzindo isiqlh
kamerada, digor gismini eyni vaxt arzinds qaranliq
kamerada saxladiqdan sonra ganda sokorin miqdari
Olcililmiisdiir. Heyvanlarin diizbagirsaginin
mexanoreseptorlarini  80-100 mm c.s. tozyiqle
qiciglandirilmis vo ganda gokorin miqdart bir saat
orzinde, miloyyon doaqigelik  intervallarinda
Oyranilmigdir. Qanda sokarin biitlin toyinlori Bayer-
Holding sirketinin (ABS-Kanada) istehsali olan
glikemetr vasitasilo ekspress metoda asaslanmuigdir.
Alinan tocriibi noticolorin rogomsal gdstaricilori
Pentium-4 personal kompiiterdo EXCEL-7 statistik
analiz proqrami {izro islonmisdir.

TODQIQATIN NOTICOLORI
VO ONLARIN MUZAKIROSI

Heyvan v insan orqanizmi, agiq bioloji sistem
kimi, 0z daxili metabolik, homeostatik va
funksional sistem vo mexanizmlorin foalliginit vo
isini xarici miihitdo bas veron g¢oxsayli dovrii vo
geyri-miintozim doyisikliklora (masslon, isigligin
sutkaliq vo fasillik toraddiidlorine, miixtolif tobiotli
eksterosensor qiciglara, digor fiziki, kimyovi,
ekoloji vo sair amillerin tesirlorine) uygun olaraq
qurmaga vo onlara adekvat cavab reaksiyalari
formalasdirmaga mocburdurlar. Belo hallarda orqa-
nizmin miixtalif reseptor strukturlariin (sensor sis-
temlorinin) xarici vo ya daxili amillorin tasirlorini
modulyasiya etmo funksiyalar1 ¢ox miihiim rol oy-
nayir. Ekstero- vo interosensor mexanizmlor orqa-
nizmda cari tonzimlomoni, metabolik vo homeosta-
tik tarazliglar1 qoruyub saxlamagq ii¢lin an optimal
fizioloji vo biokimyavi imkanlarin realizo olunma-
sin1, miixtolif funksional sistemlor, habels ilkin,
araliq vo son reaksiyalar arasinda dinamik slaqo-
lorin foalligini sortlondiron osas mexanizmlors aid-
dirlor. Apardigimiz todqiqat da bir daha bunu siibut
etmisdir.

Molum oldugu kimi, qoxu resepsiyasi xarici
miihitin miixtslif tipli iyli maddslerins (odorantlara)
va onlarin kimyavi keyfiyyatlorine “qoxu beyni” va
morkazi sinir sisteminin onunla six morfo-funksio-
nal olagolorindo olan strukturlart soviyyesindo
adekvat reaksiyalar1 formalagdiran vo onlara xiisusi
miintozomlik veran osas sensor mexanizmdir
(Munop, 1980; Beydler, 1980; Kapnam, 2005;
Amuesa, 2010; AnnaxsepaueBa u Anmes, 2011).
Qlikemik reaksiyalara onun tesirini dyranmak {igiin
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Sokil. 1. 30, 90, 180 va 360-giinliik dovsanlarda
normada (a) vo qoxu dereseptasiyast (b)
zamana qanda sokorin (qliikozanin) miqdar
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Sakil. 2. Uzun miiddatli isiqhigin (a) vo qaranhigin
(b) 30, 90, 180 va 360-giinliik dovsanlarin
qaninda sokorin miqdarina tasir

dayisikliklori dinamikas1
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Sokil. 3. Qoxu dereseptasiya fonunda (a) isighgm (b) vo  Sakil.
dovsanlarin

qaranhigm (c) miixtalif yash
ganinda qiikemik reaksiyaya tosiri

miixtolif yash heyvanlarda qoxu dereseptasiyasini
apardiq vo omoliyyatin 7-ci giinii qanda sokorin
miqdarini tayin etdik. Biitiin tadgiqatlarla slagadar
aldigimiz naticoler dioqramlar iizra 1, 2, 3 vo 4
sayli sokillordo gostorilmisdir. 1Ilk tocriibado
miloyyon edilmisdir ki, 30- va 90- giinlik
dovsanlarda qanda gokerin  soviyyesi qoxu

4. Qoxu dereseptasiyasi, isiqliliq vo
qaranliq faktorlarmin tasirinden sonra
interoseptiv = qiciglandirma  zamam
miixtolif yagh dovsanlarin qaninda 1 saat
arzinds sokorin miqdarca doyisilmosi.

dereseptasiyasi noticesindos koskin halda, 180 veo
360-giinliik dovsanlarda iso nisboton miilayim
sokildo azalir, miivafiq olaraq, 78-84 vo 98-114
mq% toskil edir, halbuki onlarda gandaki gokerin
normal fizioloji soviyyasi 120-155 mq% arasinda
toraddiid edir (sokil 1).

Tacriibs heyvanlari qoxu dereseptasiyasina
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moruz qaldigr miiddatdo 10 giin daimi suni isigliliq
soraitindo  saxladigdan sonra ganda gokorin
miqdarca dayisikliklori 6yrandikde malum oldu ki,
hor iki faktorun birgo tosiri zamani bu gostarici
yalniz yash heyvanlarda nisboton asagi normativ
hiidudlara yaxinlasir vo 100-120 mq%-a ¢atir (sokil
2). Qoxu dereseptasiyast soraitiundo 10 giin
garanligda saxlanmig eyni yas ddvrlorindo olan
tacriiba heyvanlarinda gandaki sokorin miqdari
miivafiq olaraq 60-70 vo 94-114 mq% hiidudlarinda
olmusdur (sokil 3). Buradan goriindiiyli kimi, az
yaslt tocriilba heyvanlarinda (30 vo 90-giinliik
dovsanlarda) qandaki sokerin miqdar1 qaranliq
faktorunun tosiri zamani daha kaskin azalir.
Qlikemik reaksiyalarin miintazomlogmasinda
interoseptiv qiciqlanmalarin miihiim rolu bir sira
tadqiqatlarda yetorinca siibuta yetirilmigdir. Biz bu
todgiqatda olfaktor dereseptasiyanin isiqliliq vo
qaranliq faktorlarmnin tasirlori goraitinde miixtolif
yaslt dovsanlarda diiz bagirsaq mexanoreseptor-
larini qiciglandirmagla ganda sokorin soviyyasindo
omala goalan dayisikliklari dyrandikds bels bir man-
zoroni miisahido etdik. Bir saat orzindo ganda
sokorin toyin gostordi ki, dereseptasiya edilmis vo
isiqliliq soraitindo saxlanilmig 30-giinliik dovsan-
larda qiciglandirmanin ilk daqigslarinds (15-30-cu
doqgigaler) ganda sokorin miqdart ovvalki tac-
riibalordo miisahido edilon giymotlors nozoron azal-
sa da, bu tendensiya sonraki doqigalords (45-60-c1
doqiqgaler) daha da giiclonir vo gokorin soviyyasi
78mq %-don 64-68 mq %-o qader asagi1 enir. Daha
yaslt heyvanlarda, oksino, interomexanoreseptiv
qiciglandirma  qanda gokerin xeyli artmast ilo
miigayot olunur vo bu tendensiya qiciglandirma
aktindan sonra  kegon  biitlin  miisahido
miiddatlarinds 6ziinii biruzs verir: qandaki sokar il-
kin qgiymetlorindon (78-114 mq%) daha yiiksok
qiymatlars (89-142 mq %) qader artir (sokil 4).
Dereseptasiya edilmis vo qaranliq soraitds sax-
lanilmis heyvanlarda diiz bagirsaq reseptorlarinin
qiciglandirmasi qandaki gokorin soviyyasine birmo-
nali tesir gostormir. Belo ki, 30 va 90- giinliik
heyvanlarin qaninda sokarin miqdar qiciglandirma
akti basa c¢atandan sonraki 15-45-ci daqigolordo
daha yashh heyvanlarin qaninda iso 15-60-c1
daqigoler orzinds, 6zii do qeyri-xotti olaraq, artir
(sokil 4). Qeyd edilmalidir ki, {imumiyyastls, na
goxu dereseptasiyasi, no do uzunmiiddotli isiq vo
qaranliq fazalar1 qandaki sokarin saviyyasinds hatta
bir saat orzinde miisahide edilon ritmik doyisilmo
dinamikasin1 koklii olaraq pozmur. Burada tagdim
etdiyimiz diagramlardan bunu aydin gérmak olar.
Aparilmis tacriibi isin naticolorine asason belo
miilahizs yiiriitmak olar ki, qoxu dereseptasiyast vo
uzunmiiddotli qaranliq sorait heyvanlarin ganinda
sokarin miqdart doyisilmesinde daha oyani olaraq
hipoqlikemiya, uzunmiiddstli isighh soeait ise hi-
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perqlikemiya reaksiyasi iizra doyisilir. Tocriibo hey-
vanlarinin biitlin yas qruplarinda dereseptasiya,
isighlliq vo qaranliq rejimlori kecirdikden sonra
interoreseptiv stimulyasiya oksor hallarda qlikemik
reaksiyanin giliclonmasino gotirib ¢ixarir vo onun
giindslik bioritminin koskin neqativ istigamato
inkisaf etdirmir. Bir ¢ox tadqiqatlar gostormisdir ki,
visseral metabolizmin vo funksiyalarin bioritmik vo
ya aritmik tozahiirlori morkazi neyronendokrin rit-
mgenerasiya edici strukturlarinin o ciimladon epi-
fizin vo onunla six funksional slagolori olan hipo-
talamo-hipofizar kompleksin foaliyystinin hansi
soviyyada olmasindan ¢ox asilidir. Epifiz, sutkanin
isigh fazasinda 6z sekretor foaliyyetini (melatonin
sintezi vo ekssekpesiyas1) kaskin azaltdigi halda,
qaranliq fazasinda, oksina, koskin suratdo artirir,
melatonin hormonu ise orqanizmds bir sira meta-
bolik vo funksional gostaricilors ritmik olaraq tosir-
etmo xassasi ilo secilir. Bizim tacriibalorimizds isiq
vo qaranliq fazalarda glikemik reaksiyalarin gedi-
sindo miisahido edilon qisamiiddatli ritmik doyigik-
liklar ganda melatoninin artmasi vo hipotalamo —
hipofizar — adrenokortikal neyrohormonal va
hormonal tosirlorin dinamikasi ilo six bagli ola
bilor. Bu olagolorin tocriibi yolla aragdirilmasi
bizim tadqiqatlarin asas maqgsadlarindan biridir.
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Bausinue na UntepopenentuBuble I'mnkemudeckune Peakiun OoousiTe1bHOM Jdepenentanum,
Hponoxknreasubix Pexxnmos Ocsemennoctd 1 TeMHoThI y PazHoBo3pacTHBIX ZKHBOTHBIX

I1.A.30adyraposa, A.I'.Anuen

Baxunckuii 'ocyoapcmeennwiii Yrnusepcumem

B cratee mpezncTaBieHBl JKCIIEPUMEHTANbHBIE NaHHBIE 1O M3YYEHHIO y KPOJHMKOB pa3HBIX BO3PacTOB
M3MEHEHHUS B YPOBHE caxapa (TJIFIOKO3bl) B KPOBH IIOCTIE JEPELENTAIMU Y HUX OOOHATEIBHOIO aHAIM3aTopa,
comepxaHust WX B TedeHne 10 CyTOK B YCIOBHSX MOCTOSHHOH OCBEIICHHOCTH W TEMHOTHI M TIPH
WHTEPOMEXAHOPEUENTUBHOW CTUMYIISALUH (pa3ApakeHHsi MEXaHOPEUENTOPOB TPSMON KHIIKH JaBICHUEM
80-100 MM p.c.). B xonme uccnenoBaHus Obul0 OOHApy>KEHO, YTO HapylleHHE (YHKUUU OOOHATENbHOU
CEHCOPHON CHCTEMbI NPUBOANT K CHIDKCHHIO COIEp)KaHMS caXxapa B KPOBH, M CTEIIEHb ATOTO M3MEHEHUS
3aBHCHUT OT BO3pacTa KUBOTHOTO. [JTUTEIbHBIE PEKUMBI OCBEIIEHHOCTH M TEMHOTHI BHOCST OTpE/ICIeHHbIE
KOPPEKIMU B PUTMUYECKYIO PEryJSALHUI0 TTMKEMHYECKUX PEAKIH B KPOBU KaK MPH COHOPHOM JleNpeBalny,

TaK U [Ipu HHTQpOHeHTHBHOﬁ CTUMYJISILIUU.

Knwuesvie cnosa: obonsmenvhas Oepeuenmauuﬂ, OCBEUWEHHOCNTb, UHmMepopeyenmueHasl CmMuMyAyus,
cAUKeMUudecKas peakyusl, MeXCCUCmemHas (COnp}l.?lceHHa}Z) peayyusi
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The effect of Olfactory Dereceptation, Long-term Illumination/Darkness Regimes on Interoreceptive
Glycemic Reactions in Animals of Different ages

P. A. Zulfugarova, A.Q.Aliyev
Baku State University

The present work examines the experimental data on the changes in glucose level in the blood of rabbits of
different ages after dereceptation of olfactory analyzer, keeping them in the constant illumination /darkness
regimes for 10 days and under interomechanoreceptive stimulation (stimulation of rectal receptors at
pressure of 80-100 mm. m.c.). In the course of the investigation it was revealed that disturbance of olfactory
function caused decreasing in the blood glucose level and the degree of the change depended on the animals’
ages. Long-term illumination or darkness regimes insert a definite correction in the rhythmic regulation of
glycemic reaction in the blood at both in sensory deprivation and in interoreceptive stimulation.

Key words: Olfactory derecptation, illumination, interoreceptive stimulation, glycemic reaction,
intersystemic (conjugated) regulation
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HonusmoOpuonust Y I'mopunos Imennuno-Pxxanoro
Amumiouaga ABDR (2n=42)

C. I1.MexTHueBa

Hnemumym cenemuueckux pecypcoe HAHA, npocnexm Azaonvie, 155, baxy AZ1106, Azepbatiosxcan,
E-mail: mora-kasper@rambler.ru

H3yveHo nposiBieHHe NOJIMIMOPUOHUM B THOPUAHBIX KOMOMHAIUAX MIIEHUYHO-PKAHOTO aMUTLIION-
n1aABDR c¢ terpamnonanbivu mmenuuamu (T.dicoccum var. rufum, T.paleocolchicum Men.), rekcan-
JouaHbiMu nmenunamu (besocmasn 1, I'pekym 75/50, T. aestivum var. velutinum, T. macha Dek. et
Men.) u TpuTHKAaJde pasHoi miaouaHocTH (4x/6x/8x). CIOHTAHHO BO3HHUKAIOIIHNE MOJUIMOPHOHBI pa3-
HOTo Mop(doTuna (MOHO-, cpocLIMecs: U MOJUKOJeONTHIbHbIE 0JIN3Hel0BbIe Mapbl) ObIJIM BblJeJEeHbI,
HAYHUHAas €O BTOPOro, TpeThero H 4eTBepPToro nmoxkojeHuii. Yacrora moamaMOpHoHNN ObLJIa BHICOKOI B
ruOpuaHbix koMOuHauusax ABDR ¢ rekcanjionHbIMu NIIeHUMIAMH, 32 UCKJIIOYEHHEM KOMOUHALUM
ABDRx Bbe3ocras 1, koTropasi oTJMYWIACH, TeHJeHIUENH K JIUMHUHAIUM XpoMocoM R u D renomos.
Cpenu rudpuanbix koMouHanuii ABDR ¢ TpuTukase pa3Hoii NJOUAHOCTH, NOJIUIMOPHOHBI HAGII0AA-
JIMCh TOJBKO B KoMOMHauuu ABDRc TeTpanjiouiHoii TpuTHKaIe.

Knrouegvle cnosa: norusmbpuonust, ampunioud, nonosas cubpuousayus, 2ubpuonvie KOMOUHAYUYU, ANOMUK-

cuc

BBEJEHHWE

SIBneHre MOAMAMOPHOHHK (MHOTO3apOJIbIIIIe-
BOCTH) HaOJIOaeTCs NPUOIHU3UTEIBHO Y 244 BUIOB
u3 140 pomoB MOKPHITOCEMEHHBIX pPacTeHU
(Ganeshaiahet al., 1991), onHako 3TO sIBJIEHHE IO
CHX TIOp HE BOBJICYEHO B CEJIEKLIMOHHBIN IMpolecc
M3-32 HU3KOW 4acTOThl BcTpeuaemocTH. Ho momy-
YeHHe HACJEeICTBEHHO 3aKPeTIEHHBIX MHOT03apo-
IbIIeBbIx GopM pactenuit, nposisistomux 100%
MHOT03apO/IBIIIEBOCTh, MOTJIO OBl MPHBECTH KaK K
MTOBBIIICHAIO U YITYYIIEHHIO KOPMOBBIX H TMHIIEBBIX
Ka4ecTB CEeMSH, TaK U K IOHMKEHHUIO HOPMBI ITOCEBa
MIPU COXPaHEHUH OOBIYHOM T'YCTOTHI CTOSIHUSL U TEM
caMbIM 3KOHOMHH 4YacTH TIOCEBHOTO MaTepuaia
(CenmBanos, 1983). Xotss MHOTHE HCCIIEIOBATEIIN
o0pamaloT BHUMaHUEe Ha (HaKTOPHI, MHAYLHPYIO-
[IMe WU BIHAIONINE Ha YacTOTy TOJIHAIMOPHOHHH,
e€ mMopdodn3monorniecKkue U TeHeTHUYECKUEe TPH-
YUHBI HEU3BECTHBI, B OCHOBHOM, M3-332 3HAUWTEINb-
HOTO Pa3HOOOpa3usl MEXaHU3MOB, COCTABISIOIINX
e€ TpoIecchl, U TPYAHOCTEH HCIOIB30BAHUS Tpa-
JUIIMOHHBIX METOJIOB TEHETHUYECKOTO aHaju3a II0
OTHOULICHUIO K 3ToMy mpu3Haky (barteirmna, 2000).
Pa3BuTHe JOMONHUTENBHBIX 3apOABIINICH MOXKET
OBITh WHAYIMPOBAHO KaK BIMSIHUEM pPa3IMIHBIX
9K30TEHHBIX (aKTOPOB, TAK U MOXKET SBIATHCA (e-
HOTHITNYECKUM MIPOSIBIICHHEM SIIEPHO-
LOUTOIIIA3MaTHYECKUX B3aHMOJEHUCTBUI y TE€HOTH-
noB rudpugHoro npoucxoxaeHus (Tsunewaki and
Mukai, 1990; Ilepmmna u ap., 2007). Takxke, no-
JTMAMOPHUOHMSI MOMKET KOHTPOJIHMPOBATHCS OJHUM
TOJIBKO AAepHBIM TeHoMoM (JlemuxoBa, 2012), Bo3-

HUKas B pe3yJbTaTe MOJUTUIONAN3AINHA, XPOMO-
COMHBIX TrepecTpoek u myTtanuii (bareiruaa u Bu-
Horpaaosa, 2007).

Llenbto Hamiero mcciaeAoBaHUs SABUIOCH ycCTa-
HOBJIEHHE YaCTOTHI CHOHTAaHHO BO3HHKAIOIIMX II0-
JTMAOMOPHOHOB, IMTOTEHETUYECKUX W MOPQOIOTH-
YEeCKUX THIIOB MOCIETHHUX B PSAAY CaMOOMBUIEHHBIX
JUHANA, TONYYEHHBIX OT KOMOWHAIMA CKpeIlnBa-
HUS TUna mpumukaie ABDR x 4x/6x nwenuya, a
takxe mpumuxaie ABDR x 4x/6x/8x mpumuxkarne.

MATEPHAJIBI 1 METO/1bI

B kauecTBe MCXOIHOTO MaTepuaia IS BBISB-
JIeHUsI 1 0TOOpa MOIMAIMOPHUOHOB B3ATHI CEMEHA CO
BCEX PaCTEHHH MEPBOTO W IMOCIEAYIOUINX MOKOJIe-
auii (F, -Fs) , momydeHHBIE OT CKpeIMBaHUI TPH-
tukane ABDR(2n=6x=42, reHoMAABBD/R) ¢ ter-
paItuIONIHBIME BUAAMU mieHUns! 71.dicoccum var.
rufum (2n=4x=28, reaHoMAABB) u
T.paleocolchicumMen.(2n=4x=28, reioMAABB), ¢
COPTOM MSTKOM mieHuusl bezocmas 1 U ¢ MecT-
HBIM COPTOM MSTKOH mueHuns [pexkym 75/50
(2n=6x=42, teHom AABBDD), rekcamiongHsIM
BUAOM ImmeHuusl 1. macha Dek. et Men.
(2n=6x=42, renom AABBDD), pa3HOBHIHOCTHIO
MSATKOW TIIeHWIBI 7. aestivum var. velutinum
(2n=6x=42, tenom AABBDD), cuHTeTHYeCKUM
aHaynorom wmsirkor mmenunbl ADS [(T.beoticum x
Ae.taushii) x Ae.speltoides](2n=6x=42, TEeHOM
AADDSS) (Amunos, 1990), a Taxxe ¢ TpUTHKaJe
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pa3HOW TUIOMAHOCTH - 4x/6x/8x. IlmeHW9IHO-
pxanoit ampurons ABDR MONy4eH CHOHTAaHHON
JUIuonu3anuedt  amduramionna,  CO3JaHHOTO
CKpEIIMBaHUEM CHHTETHUYECKOHN mmeHutsl ABD (T.
durum x Ae. squarrosa) ¢ COPHO TIOJEBOU POXKBIO
Secale cereale ssp. segetale (2n=2x=14, reHoMRR)
(AmunOB 1 Mamenos, 1991).

Kacrpannio koiocbeB MpoBOAMIN TO 0OIIIe-
npuHsITOM MeToauke. KacTpupoBaHHBIE KOJOCHA
ONMBUISIIM  METOJOM  OrpaHHMYEHHO-CBOOOIHOTO
onpuieHUA. OTOOp THOPHUIHOTO MaTepHaia BO BCEX
MEPEYUCIICHHBIX KOMOMHAIUSAX CKPEIIMBAHUS MPO-
Boawics 1o Metony Ilenurpu.

Jnis BBIENEHNsT TMOJIMIMOPHOHOB, CEMEHa 3a-
MayuBagu Ha 12 4acoB B BOJOIPOBOIHON BOJE U
MPOpAIUBAIMA B TSUCHUE TPEX CYTOK B TEPMOCTATE
pu Temreparype 27°C. BreisBieHne monmsmopuo-
HOB MPOBOJWIN Ha 4-i1 JieHb MOcJie Havajla nmpopa-
[IUBaHUsA, KOT/Ia BEICOTA KOJIEOITHIEC JOCTHTana 3-
Scm. YacToTy BCTped4aeMOCTH MOIUIMOPHOHOB
pPAcCUMTHIBAM 1O OTHOUICHHIO K OOIIEMY YHCIY
MPOPOCIINX 3€PHOBOK. B craThe mpuBeAcHBI TaH-
HBbIC YaCTOTBHI BCTPEUAEMOCTH MOJUIMOPHOHOBIISL
MTO3HUX TIOKOJICHUN THOPUAHBIX KoMOuHAui (Fs—
Fs), xorma mMarepuall OTHOCHUTEIHHO CTaOWIIH3HPO-
BaJICsL.

[Moxcuér ymcna XpoMOCOM y pacTeHH, BhIpa-
IIEHHBIX KaK M3 MHOT03apOJBIIIEBBIX, TAK U OTHO-
3apOJIBIIICBLIX 3E€PHOBOK, MPOBOAMIN B MeTradas-
HBIX IJIACTMHKAX Ha alleTOKApPMUHOBBIX JaBIICHBIX
mpemaparax. C 5TOW IeNbl0, KOHYUKH KOPEUIKOB
O 00paboTaHbl B JICNSHON BoIE B TeueHue 24
4acoB, a 3aTeM (UKCUPOBaHHBI B pacTBope KapHya

(3:1).

PE3YJIBTATBI U OBCYXXJIEHHUE

JluteparypHble NaHHBIE CBUACTEIBLCTBYIOT O
TOM, YTO CEMEHa, MPOPACTAIOUINE HECKOIbKHUMU
pOCTKaMH, Yallle BCTPEYaroTCs B IIEPBOM, BTOPOM U
TpeTbeM THOpHAHBIX TokoneHusx (HexeBeHko u
Hlymueiii, 1970). B namem matepuaine, Bce Mpo-
poctku F,0bmmr ogHOpOCcTKOBRIMU. [IpH mpoparim-
BaHWW 3€PHOBOK, 3aBS3aBIIMXCS IPH CaMOOIIBLIE-
Huu, HaunHas ¢ F,,F; u F4 B koMOuHaImsax ckpemnm-
Bauust tuna ABDRx 4x mpumuxane, ABDRx 6x
nwenuya 1 ABDRx 4x nuwenuya, COOTBETCTBEHHO,
Hapsiay C pa3BUTHEM OJHOPOCTKOBBIX IPOPOCTKOB
OOHApYKEHO pa3BUTHE JBYX- U TPEXPOCTKOBBIX
omuzueno (Puc. 1).IIpu sTOM, mosiBIeHue mMOIU-
sMOproHOB B F, Habm0ma10ch TOBKO B KOMOWHA-
uuu ckpeuBanust ABDRx 4x mpumuxane, a B ABYX
koMOuHausAX ABDRx 6x mpumukaie M B KOMOHU-
Hatuu ABDRx 8x mpumuxane TIOIHIMOPHOHEI HE
ObuH BBIABIEHB! HU B paHHUX (F,— F3), HU B mo3 -
uux (F4 —Fs) mokonenusix. CormacHo nurteparyp-
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HbIM naHHbIM (Jlamuenko m bokuc, 1971), oOHa-
pYy’)XCHHBIE W BBHIJICICHHBIC B HAIlleM MaTepHale,
MPOPOCTKU MOP(OIOTUYECKH MOKHO Pa3CIUTh Ha
CIICTYIOIINE THIIBI:

1. [Tonmu>MOPHOHEI ¢ OOIIUM KOJICOTITUIIEM;

2. [Tonmus>MOPUOHEI CO CPOCITUMCS KOJICONITHIIEM;

3. [MomuaMOPHOHBI € pa3eNbHBIM KOJICONTHIIEM.
IlepBbIit THIT TOMUAIMOPHOHOB TaK)KE€ HA3BIBAIOT
MOHOKOJICOIITHJIbHEIMH, & OCTaJIbHBIE JIBA OTHOCAT
K TIONUKOJICONTWIBHON rpymnme. B komOuHarum
ckperuBanuss ABDRx 4x mpumuxane, HaOmrona-
JINCh KaK MOHOKOJICONTH/IbHBIE, TaK M IIOJUKOJIE-
ONTUJIBHBIE MOJIMAMOPUOHBI C YacTOTOW BCTpedae-
Moctu 4% y Fs (tabmumma 1). Cpemu momukone-
ONTHJILHOHN TPYIIIBI BCTPEUATUCh KaK TBOWHHU, TaK
U ONU3HEIBI TPOWHU, C XOPOIIO Pa3BUTHIMU IPO-
pocTtkaMu. bpUiH ompeneneHpl Takke W IUTOTCHe-
THYECKHE THUMIBl TOMUAIMOproHOB. Tak, Bce
HalJeHHBIC MOHOKOJICONTIIILHEIE TTOJUIMOPHUOHEI,
TaKk)Ke KaK U IOJHMKOJICONTHIbHBIE OBLIM IHILIO-
IUTIIO THITA B CITydae JBOCH OJM3HENOB W JHILIO-
JIUTUIO-JTUILIO THIIA B CJIy4Yae TPOCH OJIM3HEIIOB, T.C.
OHH BCE, KaK U OJIHOPOCTKOBEIC IIPOPOCTKU MUMENH
JUTUIOUTHOE YUCIIO XpOMOCcOM 2n=28.

B ortnumume ot xomOuHarmum ABDRx 4x mpu-
muxane, B KOMOWHAIMKU ckpeutuBanuss ABDRx 6x
nueHuya TOTUAIMOPHOHBI, KaK MOHOKOJIEONTHIIb-
Hble, TaK W TOJIMKOJIEONTWIbHBIE, HA4YajJHd BBISIB-
maTees B F3. Bece qunimonaHo — IUIIOUMIHEIE JBOM-
Hu B Fs, 32 HCKIIIOUEHHEM OJHOTO, B CKPEIIMBAHUU
tina ABDRx 6x nuwenuya ObUTH TeKCaIlJIONIHBIMH,
¢ yacToToil Bcrpedaemoct ot 2 10 10%. IIpu 3Tom
OBUIO OTMEUYEHO, YTO MPOPOCTKU OJIM3HENOB TPO-
EHIOCJEeTHETO TUMA CKPEUIUBaHMs, B OTIMYHE OT
MIEPBOTO, B CHIIBHON CTETICHH Pa3INdajiucCh IO CKO-
pOCTH TIpOopacTaHus W B JAJILHEUINIEM MpU BETeTa-
[IUU CHJILHO WIJIM )K€ ITOJIHOCTBIO OTCTaBalld B pas-
BHTHH, HE JOXOMS A0 (a3bl KOJOMICHHUS B TOJIEBIX
ycinoBusix. TpoitHu OJIM3HEIBI OT THIA CKPEIINBa-
HUst ABDRx 4x mpumukane ObUIA XOPOIIO Pa3BH-
THI, C OIMHAKOBOW CKOPOCTBIO MPOpACTaHUs, C He-
KOTOPBIM OTCTaBaHHEM OJHOTO U3 HHUX U B JaJb-
HEHINEM B TOJICBBIX YCJIOBUSAX JOXOAWIH O (ha3bl
KoJIoleHus. Bece QUINIOMIHO — OMIIOMAHEIE IBOM-
HA B KoMOWHamusx ABDRx 4x mpumuxane w
ABDRx 6x nuwenuya TaxKe pa3indaliuch MO MOP-
(hoJTIOTMYECKMM TPU3HAKAM, IPU 3TOM B TOCICIHEH
KOMOHWHAITUN 3TH PA3HYNS ITHPOKO BapbHPOBAIIH.
Tak, pa3nuuusi y HBOCH OJM3HEIOB B TOCJCIHEH
KOMOMHAIUU OBLTU 10 BBICOTE, TOJIIUHE MPOPOCT-
KOB, 110 HAMpaBJICHUIO KOPEIIKOB, KOJEOITHIIEC U
OKpacKke IOCJIEIHEro, a TaKXe IO CKOPOCTH IPo-
pacTaHusi Kak NIPOPOCTKOB, COCTABJISIOLIUX OJIHY
OJIM3HEIOBYIO Tapy, TaK W OJHM3HENOBHIX Iap, MpH-
HaJiJIexamx ogHou nuHuu. Mcxong u3 aToro, pas-
JUYHE B Pa3BUTHU OJU3HEIOBHEIX IMap B HAaIIeM
OTIBITE, BPSI/I JIM MOXKHO OOBSICHUTH TOJIEKO KOHKY-
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Puc. 1.a - ogHOpOCTKOBOE pacTeHue; b - OIU3HEIBI-IBOMHN ¢ OOIIUM KOJICONITHIIEM; € - OJU3HEIBI-IBOWHU
co cpocuumcst KoneontuwieM; d, f- OIM3HEBI-IBOWHM U -TPOHHH C HE3ABHCHUMO PA3BUTHIM KOJICOINTHIICM.

Taoauua 1. CpaBHUTENbHAs XapaKTePUCTHKA U 9acTOTa 00pa3oBaHMs MONM3MOpHOHOB y Fyu Fs rubpunos nmenny-

HO-p>kaHoro ampuammionga ABDR (2n=42)

@ Tun noJu3MOpUOHOB
2o = YacToTa nou-
KoMOuHAINS cKpenmBanus 2 = = Yucao npo- | Yuciao nosam- IMOpHOHMH
g S E POCTKOB 3MOpPHOHOB 2n-2n 2n-2n-2n (%)
=
ABDR x bezocras 1 Fs* 865 - - - -
ABDR x I'pexym 75/50 048** 64 5 5 - 7.8
81 5H** 88 4 4 - 4.5
ABDR x T.macha 316 100 B B n 5
905 120 5 5 - 4.2
ABDR x T. aestivum 908 180 19 17 2 10.5
982 100 2 2 2
ABDR x ADS 960 97 4 4 - 4
ABDR x T.dicoccum 26 467 1 1 - 0.2
ABDR x T. paleocolchicum F, 500 - - - -
ABDR x 8x tputukane Fs 600 - -
ABDR x ITPAT-204 Fs 1500 - - - -
ABDR x 6x Tputnkane Fs 200 - - -
ABDR x 4x tpurukaie 985 150 8 6 2

* - OBUTH IPOPALLICHBI 36PHOBKH CO BCEX JIMHUIT YKa3aHHBIX TOKOJICHHUIT;
** - mpopaleHs! 3¢pHOBKH CO BCEX JHHUIFs, HO yKa3aHbI TMHUH, TPOSBIISIONINE CIIOCOOHOCTH K MOIMIMOPHOHHN;

HkE HNPUBOAUMBIC 31€CH JIMHUN HE ABJIAIOTCSA PACTCHUSIMU, BBIDOCIIUMU U3 CEMSH 6J'II/I3H€IIOBI)IX paCTeHHﬁ.

peHnueit Mexny Humu. Taxoke ObUTH OOHApPY)KEHBI
ONTU3HEIIBI, KaK C CIUHCTBEHHBIM OOIIMM KOPHEM,
TaKk M C CaMOCTOSITETbHBIMUA KOpHAMHU. Hamu ObIIO
OOHAPY)KEHO TAaKXKe CpacTaHhe KOPEIIKOB Y HEKOTO-
PBIX OJHOPOCTKOBBIX M OJTHOTO OJU3HEIIOBOTO TIPO-
POCTKOB, TIPHHAJISKAIIAX TOJNBKO CKIOHHBIM K
TTOJIMAPMOPUOHNH JTMHUSAM KOMOWHAITN THITa ABDRxX
6x nuwenuya. Vicxons W3 JUTEPATYPHBIX JTaHHBIX
(Bypmakuna u XKenesnos, 1976), B ciyuae OnusHe-
LIOB C €IUHCTBCHHBIM OOIIMM KOPHEM, Mpe/roiara-

IOT, 4TO TPOPOCTKU PAa3BHUBAIOTCS U3 OJHOTO 3apo-
JBIIIEBOTO MEIIKA, a YBEIWYCHHE YHCIIa 3apObIILCH
MIPOUCXOINUT 3a CUET PACIICIVICHUS 3UTOTHI Ha JBE
i Oonee gonu. JWUIio-Iumumo ABOMHHM, Y KOTOPBIX
MPOPOCTKH PA3IMYAIOTCd MO BEIMYHHE, XOPOIIO
OTZAENEHBI IPYr OT APYra M UMEIOT CaMOCTOATENb-
HBIE KOPHH, MOTYT ITPON30UTH PA3IMIHBIMHU Ty TSIMH.
[Ipumeuarenen TOT GakT, 4TO BCE PACTCHHUS U3 KOM-
ounarn ABDRx 6x nuweruya, Takxe Kak U U3 KOM-
ounamm ABDRx 4x mpumuxane, KOTOpsle 0OHapy-
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Puc. 2. Mopdotuns! KoJ0cheB y THOPUIHBIX JIMHUN CKpeluBaHus tuna ABDRx 6x nwenuya,
MPOSIBIISIONINX CIIOCOOHOCTH K MOMMAIMOpHOHUM: a- #815; b- #816; c- #905;d- #908; f- #948; g-

#960; h- #982

JKUBAIM MHOTO3apOJIBIIIEBIE CEMEHA, CTa0MIBHO
nepeiaBaid 3Ty CIIOCOOHOCTh K MOJIMAMOPHOHHH B
pAy TOCHENYIOUINX MOKOJIEHUH, UTO SIBISIETCS JI0-
Ka3aTeIbCTBOM TOTO, YTO MPU3HAK KOHTPOIUPYETCS
reHetuyecku. [Ipu »TOM Bce pacTeHus, Cpeau CeMsH
KOTOPBIX OOHApY)KUBAIHCh MMOIUIMOPHOHBI, BCETna
nvenn denotuntputukane (Puc. 2). Cpenn mpopa-
IICHHBIX CEMSH Y TUOPHIHBIX PACTECHHI C MIICHUY-
HbIM MOP(OTUTIOM HE OKa3aJOCh HU OIHOTO TOJH-
smbproHa. Ho, mipu 3TOM, CKJIOHHOCTH K TIOJHIM-
OpUOHUY TIPOSIBUIIOCH JIUIIIb YMAJIOW YacTH JIMHUH C
(enorunom tputnkane. Tak, Hanpumep, y KOMOU-
"Hamuu ABDRxT. aestivumvar. velutinum, oOiana-
fOIed TIUPOKHM CIIEKTpoM (HopMooOpa3oBaHwsI,
Tonbko 1/10 gacTh oT oOImiero uucia auHHA ¢ de-
HOTHIIOM TPUTHKAJIE MPOSBUIA CKIIOHHOCTh K JaH-
HOMY TMpH3HaKy. Takxe, cCIeayeT OTMETHTb, YTO
MOSIBIICHUE TTOJIMAMOPHUOHOB HAOIIOATIOCh BO BCEX
Y4eTHIPEX KOMOMHAIMAX CKpelnBaHuid Tumna ABDRx
6x nwenuya, 3a UCKIIOYCHHEM KoMOuHaruu ABDR
x besocmas I, KoTOpass OTAMYMIIACH OT APYTUX
KOMOMHAIMH TEHACHIMEH K OJJIMMUHAINM, Kak
pPKaHBIX XpOMOCOM, TaK W XpoMocoM D-reHoma.
Kax wm3BecTHO, TreKcarulonaHbIe MIIESHUIBI, 32 He-
OOJIBIIUM HCKIIOYCHHEM, TPOSIBIIIOT OOJBIIYIO
CKJIOHHOCTh K TOJIMAMOPUOHWH, YeM TETPaILIOn/I-
ueie. [Iprmaém ormewaercs Gosee BBICOKAsh 4acTOTa
MOJIMAMOPHUOHUHU Y COPTOB MSTKOHM MIICHMIIBI, T10-
JIy4EHHBIX TyTEM MaccoBOTO 0TOOpa, B OTJIMYKE OT
COPTOB, BBIBEJCHHBIX METOJIOM CIIOXKHOH CTYIICH-
gaTOW THOpWIM3alnU, K KaKUM W OTHOCUTCS bes-
ocmas 1 (3aiikuna, 1978), KoTopas u Oblia BKIIIO-

118

YeHa B THOpPHUIM3AINIO B HALLIEM MaTepuae.

Camoe Manoe KOJMYECTBO MOJIMIMOPHOHOB
HaOMofaI0och B KOMOMHALMU CKPELIMBAHUS THIA
ABDRx 4x nwenuya. B MWHHSIX 3TOTO THIA CKpe-
IMBaHUK ObLT OOHApYy)KEH BCEro OJWH MOJIHIM-
opuon B komOumHanuu ABDRxT.dicoccum var.
rufum. Y 3TOr0 OJIM3HENA ABOWHH JHILIO-TUTIIO
tuna (2n=28) oAWH MPOPOCTOK B OTIMYHE OT JIPYy-
roro ObUI MOJIHOCTBIO JMUIEH KojeonTuia. JInHuu
9TOr0 THUIA CKPEIIMBAHUH TaKXe XapaKTepHU30Ba-
JUCHh TeHJIEHIMEeH K 3JIMMHMHALMU PXKaHBIX XPOMO-
COM.

OtcyTcTBHE NOIMAIMOPHOHOB B KOMOMHALIMSX
C TEHACHIMEN K 3JIMMUHAIMU PXKAHBIX XPOMOCOM, a
TaK)Xe BCTPEYaeMOCTb UX TOJBKO B JIMHUSAX pacTe-
HUH ¢ (EHOTHIIOM TpHUTHKANE, AAaET OCHOBaHHE
MIPEAroiaraTe O HEKOTOPOM BIMSHUU PXKAHOTO
XpoMaTHHA Ha CIIOCOOHOCTH K MOMMAIMOpHOHUHU. B
JuTepaType uMmeroTcs ceelneHus ob 3ddexre xpo-
MocoM pxu 1R u 3Rua mposiBneHue mpU3HAKOB
MOJUAIMOPHOHUM B THOPUIHBIX KOMOMHAIUIX
(ITepurmnaa u ap., 2007). CornacHo JUTepaTypHBIM
manaeiM  (Kampgemaku, 1977; Gupta and
Priyadarshan, 1982), cmoHTaHHO BO3HHKINIHE aM-
(buanIuIon B!, K KOTOPBIM OTHOCHUTCS U ABDR Mo-
TYT HPOSIBIISITH CKJIIOHHOCTD K allOMHKCUCY. YUUTHI-
Basi TEHETHUYECKYIO CBS3b MHOT03apOJBILIIEBOCTU U
aTlOMHKCHCA, TOSBIICHHE OJIM3HEIOB, B HAIIEM Ma-
Tepuale, MOTJI0 OBITh OOYCIIOBICHO TaK)KEe HAJTMYH-
€M CKIIOHHOCTH MaTepuHCcKoi ¢opmbl ABDR k
ATIOMHKCHCY.
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Bugda-Covdar Amfiploidi ABDR (2n=42) Hibridlorinds Poliembrioniyanin Tazahiirii
S.P.Mehdiyeva
AMEA Genetik Ehtiyatlar Institutu

Bugda-¢ovdar amfiploidi ABDR ilo tetraploid bugdalarin (7. dicoccum var. rufum, T. paleocolchicum Men.),
heksaploid bugdalarin (Bezostaya 1, Qrekum 75/50, T. aestivum var. velutinum, T. macha Dek. et Men.) va
miixtalif ploidlik soviyyesina (4x/6x/8x) malik tritikalelorin hibrid kombinasiyalarinda poliembrioniyanin
(coxriiseymliliyin) tozahiirii Syronilmisdir. Ikinci, iiglincii vo dordiincii nesillorde miixtalif morfotiplora
(mono-, bitisik va polikoleoptil akiz ciitliikklori) malik olan spontan poliembrionlar miisahide edilmisdir.
Poliembrionlarin rast golms tezliyi, R vo D genomlarimin xromosomlarinin eliminasiyasina tendensiyali
ABDR ilo Bezostaya 1 kombinasiyasi istisna togkil etmoklo, ABDR ilo heksaploid bugdalarin hibrid
kombinasiyalarinda daha yiiksok olmusdur. ABDR ilo miixtolif ploidliyo malik tritikalelorlo olan hibrid
kombinasiyalarinda poliembrionlar yalmz ABDR ils tetraploid tritikaleys aid kombinasiyada miigahido
edilmisdir.

Acar sozlar: poliembrioniya, amfiploid, cinsi hibridlagma, hibrid kombinasiyalari, apomiksis
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Polyembryony In Hybrids Of Wheat-Rye Amphyploid ABDR (2n=42)
S.P.Mehdiyeva
Institute of Genetic Resources, ANAS

The polyembryony was studied in hybrid combinations of wheat-rye amphidiploid ABDR with tetraploid
wheats (T.dicoccum var. rufum, T.paleocolchicum Men.), hexaploid wheats (Bezostaya 1, I pexym 75/50, T.
aestivum var. velutinum, T. macha Dek. et Men.) and triticales of different ploidy levels (4x/6x/8x). The
spontaneous polyembrions of different morphotypes (mono-, merged- and polycoleptiled twin pairs) were
isolated starting from F,, F; and F4 generations. The highest frequency of occurrence for polyembrions was
observed in hybrid combinations between ABDR and hexaploid wheats, exept the combination of ABDR
with Bezostaya 1, which was differentiated from others by tendency of stabilization of the genome at the
tetraploid level by elimination of both R and D genome chromosomes. Among hybrid combinations of
ABDR with triticales of different ploidy, the polyembrions were observed only in combination of ABDR
with tetraploid triticale.

Key words: polyembryony, amphidiploid, sexual hybridization, hybrid combinations, apomixes
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Naxcivan Muxtar Respublikasinda Camislarin Helmint Faunasi

Q.T.Farhadov

Naxg¢van Elmi-Tadgiqat Baytarliq Markazi, Nax¢ivan sah., Azarbaycan;

E-mail:qadir _ferhadov@hotmail.com

Mboqalodo camuslar arasinda parazitlik edon helmint noévlorindon bohs edilir. Nax¢ivan Muxtar
Respublikasinda camislarin 20 név helmints yoluxmasi miidyyon olunmusdur. 5 ayliqdan baslayaraq
daha yuxan yaslara qador helmintd yoluxmanin davam etmoasi miloyyonlasdirilmisdir. Otlaq
saholorinin xiisusiyyatlorindon vo camislarin yaslarindan asili olaraq camislarin gostarilon helmintlors
yoluxma voziyyati arasdirilmigsdir. Naxcivan MR-da camuslarin xiisusi ¢okisi maldarhqda asagi
olmasina baxmayaraq onlar iri buynuzlu mallarin helmint faunasimin formalasmasinda xiisusi

shomiyyato malikdir.

Acgar sozlor: camis, nov, helmint, fauna

GIRIS

Camiglar istilik sevon heyvan olub Asiya
olklorinds vo Avropa, Afrika vo Conubi Amerika
qitelorinds  yayilmisdir. Filogenetik cohatdon
godimi heyvanlardir. A.A.Agabayli (1967) hesab
edir ki, camislar iribuynuzlu hey vanlar ilo bir
qrupda comlosib. Camislar miistaqil bubalos
noviine moaxsusdur. Camislarin vohsi novlori bu
giin tobiotds Conub-Sorqi Asiya vo Morkozi
Afrika  qitolorindo  vohsi  halda yasayirlar.
Camiglarin  ohillagdirilmasi  1937-ci ilo qador
tokmillagdirilmisdir. Camislar iri heyvanlar olub
dord yasinda va yuxarn yaglarda 430- 660 kq olub
1400-3500 kg-a qoder siid wverirlor. Camis
siidiiniin yaglilig1 7,2-10,0% olur. Ot c¢ixar1 42-
46%-o catir. Camigin oti ¢oxlu miqdarda ziilal,
fosfat tursulari, domir preparatlart ilo zongin
oldugundan ot tiind qurmizi rongo calir. Israildo
gan azlig1 olan adamlara hokimlor cavan camig
otini yemayi maslohat goriirlor. Camisin siidiinds
ziilalin miqdar1 3-5%, kazein 3,0-4,3% siid sokori
4,5-5,3% minerallar 0,7-0,8% toskil edir. Camis
stidiiniin  kaloriliyi 1110-1480 kaloridir. Camis
siidiinde vitaminlorin miqdar1 inak siidiindon
yuxaridir. Camug siidiiniin 12 litrindon 1kq yag
almaq olar. Diinyada 78 milyon camigdan 48
milyonu  Hindistan dadir. Qafqazda iso
Azorbaycan, Giircilistan, Ermonistan vo Rusiyada
yayilmigdir. Bu camislar asasan Hindistan mangali
camiglardir.

Camislarin osas qidast gaba yemlor, qamis,
miixtolif otlar togkil edir. Camislar soyuga
davamsiz olduqlarindan soyuq aylarda isti
tovlalora kogiiriilmalidir.

Camiglarda helmintlorin 6yronilmosi ilo bagli
bir ¢ox molumatlar (Acamos, 1958; Tamxkues,
1951; Mamenos, 1969; Maxmynos u Ataes, 2005;
MaxmynoB u gp., 2006; TenesoBa, 2012;

Srivastova and Pande, 1964) vardir. Azarbaycan
Respublikast  Milli  Elmlor  akademiyasinin
Zoologiya institinun vo Elmi-Todqiqat Baytarliq
Institutunun ~ omokdaslar1  torafindon  ohli
gdvsayanlords 119 nov helmint
miloyyonlosdirmis, o ciimlodon camiglarda 53 nov
helmintin ~ parazitlik  etdiyi  gostorilmisdir.
Camiglarin helmintozlari igorisinds an ¢ox ziyan
vericilori osason fassiolyoz, dikroselyozdur. Onlar
qaraciyards iti vo xroniki hepatit, qaraciyorin
serrozu, Od yollarinin iltihabi, 6d yollarmin
kiraclogmasi paramfistomatozlar iss camislar da
enterit vo pankreatit fosadlar1 ilo orqanizmdo
patoloji voziyyet yaradirlar. Sestodozlardan on
¢oX moniezioz, exinokokkoz, sistiserkoz,
nematodlardan trixostrongilyoz, neoaskaridoz,
diktiokaulyoz, telyazioz genis yayilmisdir vo
camig¢ilarda miloyyon miqyasda ot vo siid
mohsuldarliginin  azalmasina  sobob  olur
(Agaboyli, 1967; I'amxues, 1951).

Naxc¢ivan Muxtar Respublikasinda {i¢ min
basa yaxin camis saxlanilir ki, bu da maldarligin
bir hissosini togkil edir, lakin onun sayi nozoro
carpacaq  derocade  olmasmma  baxmayaraq
maldarliqda helmint faunasinin formalasmasinda,
tobii ocaglarin yaranmasinda miioyyan rol
oynayir. Muxtar Respublikada camislar siirii
sokilindo yox perakends, fordi saxlanildigindan
kiitlovi halda antihelmit todbir aparilmir, ona goro
epizootoloji vaziyyat tabii, oldugu kimi izlonilir.
Camiseiliq ciizi miqdar taskil etdiyinden, camiglar
arasinda yayilmis helmintlorin ayrica név halnda
Naxgivan Muxtar Respublikasinda  helmint
faunasinin ~ Oyronilmosi  bu  vaxta  qoder
toxunulmamis qalmisdir.

Bu baximdan, Naxgsivan Muxtar Respublikasi
orazisindo miixtalif otlag saholorinde camislarda
parazitlik edon helmintlorin ndv torkibinin
Oyranilmasini movsiimden vo heyvanin yasindan
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asili olaraq vo onlarda parazitlik edon helmint
assosastyasnin aydimnlagdirilmast qarsiya magsad
goyulmusdur.

MATERIAL VO METODLAR

2005-2009-cu  illordo kondlordo, kosim
mantagolorinds, vo bazarlarda mocburi kasilon va
Olon; 1 yasa goador vo ondan yuxari 2, 3 yaslarinda
65 bas camislarin daxili orqanlart mado-bagirsaq,
qursaq vo igkonbolori tadqiq edilmisdir. Bundan
olava, Respublika Baytarliq Laboratoriyasina va
Elmi Todqgiqat Baytarliq Morkeszinine baytar
hokimlori  torsfindon  gonderilmis 850 bas
camiglarin kal niimunolori milayinadon
kecirilmigdir. ~ Miiayine  zamani  camislarin
helmintloro yoluxma ekstensivliyi vo intensivliyi
va eyni zamanda miixtalif mévsiim vo fazalarda
miigahido olunma voziyyati nozorden
kecirilmisdir. Olmiis vo kesilmis 65 bas camisin
cosadlori vo daxili orqanlar1 K.I.Skryabinin Tam
Helmintoloji Yarma tisulu (1928) ilo miiayinaden
kecirilmis vo rast golinon helmintlor toplanaraq
Barbaqgallo mohlulunda fiksasiya edilmisdir. Kal
nimunolori ardicil yuma vo azot gilibrasinin
doymus mohlulu ilo izdirms dsulu ilo
milayinodon kegirilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Naxc¢ivan Muxtar Respublikasinda camiglarin
20 név helmints yoluxmasi miioyyon edilmisdir.
Bu helmintlors yoluxma faizi 5%-don 65%-o
gador, intensivliyi isa 3 niisxadon 230 niisxayo

Nax¢rvan Muxtar Respublikasinda Camislarin Helmint Faunasi

godor oldugu miioyyonlosdirilmisdir. Umumi
halda orta hesabla parazitlorin ekstensivliyi
camiglarda 25% olmusdur. ©On yuxart yoluxma
faizi D.lanceatum 38,5%, intensivlik 5-180 niisxa,
F.hepatica  36,9%, intensivliyi 56 niisxo,
D.viviparus 65%, neoaskaridoz 25%,
trixostrongilyoz 12% miisyyon edilmisdir. 1 yasa
godor cavan camislarda fassilyoza, dikroselyoza
yoluxma ekstensivliyi 7,5-9,0% va intensivliyi 12-
19 niisxo olub. 2 illik yasinda iso helmintlora
yoluxma 15 név olmus, invaziyanin ekstensivliyi
189 41,2%-0 ¢atmusdir.

Yash camislarda yoluxma faizi daha yiiksok
olmugdur. Cadvalds bu gostariciler oks olunmusdur.
Umumiyyatlo camislarda biitiin xostaliklords oldugu
kimi helmintozlar zamam profilaktik tadbirlorin
apartlmast nadir hallarda oldugundan, inkigaf
dinamikasina he¢ bir miidaxilo olmadigindan
camislarda aparilan helmintoloji miiayinalor tabiidir.
Yash heyvanlarin yoluxmasi cavanlara nisboton
daha qabariq vo intensiv olmagla vo cavanlara
nisbaton yuxar1 yoluxma geyd olunub.

Miiayinslor zamani helmintlorin yerlosma
yerindon asili olaraq qaraciysrds, 6d yollarinda
hepatit, garaciyorin qansizlagmasi, 6d axarlarinin
tutulmasi, g¢ox vaxt 0d kisasinin 6dle dolu
olmasini miisahids etdik. Eyni zamanda miioyyen
edildi ki, fassiola yerloson noqtolorde dikroselilor
olmur, oksino dikroselilor an ¢ox 6d axarlarinda
toplanirlar. Bu da onu gosterir ki, helmintlorin
aldigi qida vo yerlogdiyi orazi masolosindo
helmintlor arasinda ragabat gedir. Qeyd
olunmalidir ki, helmintlor bir-biri ilo antoqonist
xiisusiyyat toskil etdiklorinden birinin rast galdiyi
orazido digoer helmintin yasamasi geyri-miinasib
hesab olunur.

Cadval. Naxcivan Muxtar Respublikasinda camiglarin helmints yoluxma doracasi (helmintoloji yarma moalumatlarina

9sason)

Ne Helmintin ad1 yoxlaniib yoluxub ekstensivlik intensivlik
1 Fassiola hepatica 65 24 36,9 5-56
2 Fassiola Qiqantika 65 23 35,3 5-32
3 Dikrocoelium Lanceatum 65 25 38,5 5-180
4 Paramphistomum ichikowai, 32 3 9,3 5-230
5 Moniezia expansa 20 2 11 1-4
6 Moniezia benedeni 20 2 11 1-3
7 Thycaniezia giardi 20 3 15 2-14
8 T.saginatus (cysticerus bovis) 20 1 5 2-3
9 Echynococcus granulosus, 65 6 9,2 5-32
10 Bunostom.trigonocephaluum 20 2 10 3-18
11 Oeshophaqostomum radiatum 25 2 8 15-180
12 Trichostrongilus axei 25 3 12 5-60
13 Neascaris vitulorum 6 2 333 5-60
14 Trichostrongil.colimbriformis 25 2 8 15-60
15 Ostertagia ostertagi 25 3 12 7-25
16 Neascaris vitulorum 4 1 25 7-50
17 Trichocephalus ovis 65 15 23 10-65
18 Trichocephalus skrjabini 65 12 18 8-44
19 Dictyocaulus viviparous 65 42 64,6 8-68
20 Thelazia rhodesi 100 22 22 3-7
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Aparilan miiayinslor naticasindo otlaq sahasindo
helmintin araliq sahibindon vo soraitindon asili olaraq
bir ndviin digerina dominant oldugu
miioyyonlosdirilmigdir. 9n ¢ox dominanthiq iso
Fassiola va dikroselilords tiza ¢ixir. Siibut olunmusdur
ki, Muxtar Respublikada camiglarin helmintlorlo
yoluxmasina vahid sakilds az tesadiif olunur. Osason
iso helmint assosiasiyasi sokilindo daha ¢ox miisahido
olunur. Bir camisda eyni vaxtda bir nego helmintin
(fassiola, dikroseliom, bunostom, nematodirus,
exinokokk, trixostrongililorin) parazitlik etmaosi
miioyysn olunmusdur.

Infeksion vo invazion xostsliklords oldugu
kimi helmintozlar zamani da camislarda istahin
pozulmasi, agizdan su axmasi, diiskiinlik, zaiflik,
goriinon selikli qisalarin solgunlagmasi, xarici
miihito qars1 reaksiyanin zsiflomasi giiclii torlomo
vo qanda, kal niimunolorindo qan ifraz olunmasi
geyd olunur. Trematodozlar zamani ¢onsaltt va
bogaz altinda soyuq sislor miisahids olunur.

NOTICO

Naxg¢ivan Muxtar Respublikasinda notico
etibarilo camiglarda 20 ndév helmintin  miixtolif
assosiasiya  voziyystindoe  parazitlik  etmasi
miloyyonlosdirilmisdir. Apardigimiz miisahido vo
mbariza tadbirlorine asasan miloyyan olunmusdur
ki, yoluxma getmis orazilrorde helmintlorin
epizootologi voziyyotinin aradan qaldirilmasi iigiin

aparilacaq miialico profilaktik todbirlorin miiddoti
3-4 ila gadar vaxt tolob edir.
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I'enbmMuaTOdayHb! ByiiBosioB Ha Tepputopun HaxusiBanckoii ABTOHOMHOM Pecny0ankn

I'.'T.®apxanos

Haxuwieancxuii HU semepunapuulii yenmp

B craThe onuchIBaIOTCS BUABI IEIBMUHTOB, MAPA3UTHPYIOINUX B OyiiBoax. Briepeeie Hamu B HaxubiBaHCKOM
ABTOHOMHOI PecryOinku u3ydeHbl TeTbMUHTO(MAYHBI OYHBOJIOB M YCTAaHOBJICHO, YTO OyHBOJIBI 3apaskeHBI
20 BumaMu TeTbMHUHTOB. HauwHas c 5-HemenmbHOTO BO3pacTa W BHINIC, MHOEKIMH PaCTIPOCTPAHSIOTCS
mupoko. M3ydeHa CTEeHb TSDKECTH 3apaKEHUs B 3aBUCHMOCTH OT BO3pacTa OyWBOJIOB M XapaKTEPUCTHKHU
nactounl. B HaxusiBanckoii AP xonmudecTBo OyHBOJIOB, IO CPABHEHUIO C KPYITHBIM CKOTOM, MEHBIIIE, HO OHH
AMEIOT 0coboe 3HaueHNE B GOPMHUPOBAHUH (ayHBI TSITEMHHTOB

Knioueevie cnoea: 6yiigon, 8uo, cervbmunm, gayna
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Nax¢rvan Muxtar Respublikasinda Camislarin Helmint Faunasi

Helminthofauna of Buffaloes In The Territory Of the Nakhchivan Autonomous Republic
G.T.Farhadov
Nakhchivan Research Veterinary Center
This article describes the visible helminth parasites in buffalo. For the first time in the Nakhchivan
Autonomous Republic we studied helminthofauna of buffalo and found that buffaloes were infected with 20
species of helminths. The infection started from 5 weeks of age. Severity of the infection was examined in
relation to the age of buffaloes and characteristics of pastures. In the Nakhchivan AR the number of

buffaloes are low compared with cattle but they are of particular importance in the formation of the helminth
fauna.

Key words: buffalo, species, helminth, fauna

124



AMEA-nin Xobarlori (biologiya va tibb elmlori), cild 68, No2, soh. 125-130 (2013)

CpaBautenbHoe @apmakosorndyeckoe Ucciaenosanue leiictBusi Coopa
«AnTHaANa0eT», ['asieHoBbIX [IpenaparoB JIuctbeB llenkoBuunbl benoi

N Tpassbl lonnuka JlekapcrBennoro Ha TeyeHue AJIJIOKCAHMO1€JTMPOBAHHOTO
Caxapnoro /{uadera

P.2. Ixxadaposa, I'.11l. I"'apaes

Hayuno-uccredosamenvckuii yenmp Azepbdatiodtcanckozo meduyunckozo ynugepcumema, baxy, Azepboaii-
ooican; E-mail: jafarova@bk.ru

OcHoOBHasl He/Ib MCC/IEJ0BAHUI — HA MO/AEJIM AJIOKCAHOBOI0 JualdeTa oleHUThb 3G PeKTUBHOCTL Jeii-
CTBMSAl McCJeqyeMbIX TaJleHOBBIX NMpenapaTroB Ha (YyHKIHMOHAJBLHbIE U OMOXUMHYECKHe MOKa3aTesn
HAPYIIEHHUs YIJIeBOJHOr0 00MeHa. JKCIePpUMEHThI MPOBOIWINCH HA MOJ0BO3PeJIbIX OeJIbIX Oecrnopoa-
HBbIX KpbIcax-camuax Becom 189-313r. Mogenp annokcaHoBoro auaéera co3gaBajid BHYTPHOPIOMIMH-
HbIM BBeleHHeM 200Mr/kr amnokcaHaTpuruapara. JKuBoTHbIe ObLJIM pa3feseHbl Ha TPyNIbl Mo 25
JKMBOTHBIX B KaskK1oH. BiusHHMe HccIeAyeMBbIX PACTHTEIbHBIX CPEICTB Ha TeYeHHe MaToJIOrH4ecKoro
AJVTOKCAHMOACTHPOBAHHOIO Mponecca M3y4Yad B IUIaNe00OKOHTPOJHMPYeMbIX JKcnepumeHntax. Ilpn
3TOM B TedyeHHe 3-X He/lesb B IPyNNax oTMeYasu JIeTaJIbHOCTh, U3MeHEeHHUs Beca, MOTpedeHusl KopMa
U BOJBI, NoBeAeHYecKkol akTUBHOCTH. Ha 21 cyTKH KMBOTHBIX 3a0UBaJId, KPOBb HCCJIEI0BAIN HA CO-
AeprkaHue caxapa, mHcyanHa u C-mentuaa. B pesyabrare npoBegeHHBIX HCCIeI0BAHUN OBbLIO BbISIB-
JIEHO, YTO Bce MccieyeMble pacTUTebHbIEe NMpenapaTbl B OTJIHYHME OT CHHTEeTHYEeCKMX CaXapoCHUKa-
IOIMX CPEACTB OKA3BLIBAIOT MOJIOKHTEIbHOE BJIMAHUE HA TedeHHMe alloKkcanmoaeaupoBanHoro CJI.
IIpu 3TOM OTHOCHTEIBHO KOHTPOJIbHON IPYNIBI KOJHYECTBO JETANBHBIX CJIy4aeB B IPYyNIax sKUBOT-
HBIX, MOJIY4aBIIMX HCCJIeLyeMble I'aIeHOBBIE MPenapaThbl, CHUKAETCH, BeC ’KUBOTHBIX YBeIUYMBACTCH.
PeBepcns nuadeTnyeckoro craryca moaTBep:KIaeTCs CHUKeHHEM B IJia3Me KPOBH COIeP:KAHMA caxa-
Pa ¥ NOBbIIICHHEM KOHIeHTpauuu uHcyJuHa u C-mentupaa. IlpenyiaraeMblii HaMH pacTHTEIbHBIN
coop-putoxkomILIeKe «AHTHAMAOET» MO0 BCeM HCCJIeAyeMbIM IOKA3aTeJsIM NPEeBOCXOAUT IpPUMeHsIe-
MBI B MEAUIMHCKON npakTuke c6op «Mupdaznn».

Knrouegwle cnosa: caxapuwiii ouabem, mooens, aiiokcat, uncyaut, C-nenmuo

BBEJEHMHE

Ha ceropnsimnuii neHp GuTOTEpanus MIXPOKO
WCIIONIB3YeTCS B KOMITJIEKCHOM JIEYEHUH CaXxapHOIo
muabera (CII) (Singh et al., 2010) u psimom wmccie-
JIOBaHUM JOKa3aHO, YTO TNPHU ITOM 3aMeJIIeTCs
pasBuTHE caMOi OOJIE3HU U €Tr0 TO3JHHUX OCJIOXKHE-
auii (Nyenwe et al., 2011). Hekortopbie aBTOpHI
CUHUTAIOT, YTO Psii OWOJNIOTHYECKH AKTUBHBIX Be-
IIECTB PAacTEHUI, 1 B 0COOCHHOCTH (DIIABOHOUIBI
okaspiBatoT npu CJl MOMOKWTENBHOE MaTOTEHEeTH-
gyeckoe neicteue (Hemocyrora, 2006). OgHako mist
ONTUMANIBHOTO  WCHOJNB30BaHUA  PACTHTEIBHBIX
npenapaToB B KIMHHYECKOH MPaKTHKE HET J0CTa-
TOYHBIX JKCHEPUMEHTAIBHBIX OOOCHOBaHWMH WX
3¢ PEKTUBHOCTH M MEXaHU3Ma JACHCTBHSI.

Hcxons u3 BhIIECKAa3aHHOTO, MBI COUJIN LIEJIe-
CO00Opa3HBIM HM3YYHTh Ha aJUIOKCAaHOBOM MOMIENH
caxapHOro auabera IelCTBHe TaJIEHOBBIX Ipemnapa-
TOB JIUCTHEB IIEJIKOBHUIBI O€JOH, TpaBbl JOHHHKA
JIEKApCTBEHHOTO HW cOopa «AHTHIUAOET», TIONY-
YEeHHOTO Ha OCHOBAHWU PE3YJIbTaTOB HCCIIETOBAHUS
CaxapoCHIKAIOUINX pacTeHud ¢uopel A3sepbaii-
JKaHa U CPaBHHUTH TONyYEHHBIE PE3YIbTaThl C A-

(EeKTUBHOCTBIO JICHCTBHSA JIEKApCTBEHHOrO cOopa
«Mupdazun». s BO3MOKHOCTH HHTEPIIPETAIHH
pe3ybTaTOB, 3TH JaHHBIC CPAaBHUBAJIM C MOKa3arte-
JSIMH, KOTOpBIE OBUTH MOMYYEHBI MPU NPUMEHEHUH
B TEX K€ YCIIOBUAX IIpENapaToB, MEXaHU3M caxa-
pocHmKaromero 3¢ dexra KOTOPBIX XOPOILO H3yUYeH
(uHCYNHMH, MeT(HOPMUH, IITMOCHKIAHU], TAHAKAH).
Haunbonee xopomo nzydenHoit moaensio CJI
SBISIETCSl AJIOKCaHoBasi Mozaenb. OHa XapakTepu-
3yeTcss OCTPOM KapTHHOW HPOTEKaHWs MaTOJOTUH.
[Ipu sTOM OombIIOE 3HAYEHUE JUISI OIICHKH pa3BU-
TUSl TATOJIOTMH HApsAy C IOBBIIICHUEM KOHIICH-
TpaLuK caxapa B KPOBH, IMEET TSHKECTh METaboIIu-
YECKHX PACCTPOMCTB, KOTOpas WILIIOCTPUPYETCS
(akToM rubenu KUBOTHBIX, M3MCHECHHEM Beca Te-
7a, moTpeOIeHus] KopMa M BOJbI, HOBEACHYECKOM
akTuBHOCTH. IloaTOMy, HMccnenoBaHHE 3THX TOKa-
3aresiell AaeT pealbHYl0 KapTHHY M3MEHEHHS KIIU-
HUKH TpoIiecca 1MoJ1 IeHCTBUEM HCCIIeIyeMBbIX TIpe-
napaToB M OTPakaeT cTeneHb 3(dexkTuBHOCTH HX
neiictBust (DKCIEpUMEHTANbHBIM caxapHbIM Aua-
oer, 1983). [Ipu 5ToM PyHKIIMOHAILHOE COCTOSHUS
-KJIETOK OCTPOBKOBOT'O aIllapaTa MoKeTy J09HOM
JKeNe3bl TOJIOMBITHBIX JKUBOTHBIX M 3(deKTus-
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HOCTh JICHCTBHS TPETapaToB MOXKET OIEHHBATHCS
10 KOHLIEHTPAIMK B KpOBU MHCYanHA U C-mentuna
(OxcrnepruMeHTaIbHBIN caxapHblid Auadert, 1983).

MATEPUAJIBI U METOJIbI UCCJIEJTOBA-
HUN

B pabote ncnonb3oBainch MOJIOBO3pENbIE Oec-
MOPOJIHBIE KPBICHI-caMIlbl Maccoil Tema 189-313 .
JKuBoTHbIe ObIIM pa3aeseHbl Ha TPYMIIBI O 25 KPbIC
B kaxpaoiu. [locme mpemaBaputenpHOil 24 9acoBOi
TOJIONOBKU TECT-METOJIOM OIPENCIUTH caxap B Kpo-
BU JKUBOTHBIX, 3aTeM, B3BCILIUBAIN U BBOAWIN BHYT-
PHUOPIONIMHHO PACTBOp AJUIOKCAHATPUTHApATA B
pazoBoit mo3e 200 mr/kr (DKcneprMeHTaIBHBIA ca-
xapHbiil quader, (1983). YuuteiBas, 94To B MOAEIH
pE3KOe TOBBIIIICHNAE caxapa HAYMHACTCS Ha BTOpHIC -
TPETbH CYTKH TIOCJIC BBEJICHHS aJNIOKCaHa, BCE Ipe-
napatbl Ha3Ha4aJId 4yepe3 JIeHb C Hayajla JKCIIepu-
MeHTa. PacturenbHble HACTOM ISl 3KCHEPHMEHTOB
TOTOBIIIKCEH “‘eXtempero” B cootHomeHnu 1:10 u
BBOJMJIMCH JKUBOTHBIM B COOTBETCTBYIOLIMX [103aX
BHYTPb [TIOCPEACTBOM 30H[A.

1-9 rpynna(KoHTpoJbHas), Mojy4yana BHYTPb
Imi/100r u3HoNOrHYecKuii pacTBOp HATPHS XJIO-
puza.

Bo 2-it rpynme »XWBOTHBIM BBOAWIIN HACTOU
coopa «Antuamadber» B mozax 1mun/100r 3 pasza B
JICHb.

XKusotHble B 3-it rpymnme 3 pasa B JIeHb MOJY-
Yanu HACTOM JIMCTBhEB ILIEJIKOBUIBI B J103€
1m31/100r.

KuBoTHBIM 4-ii Tpynmbl BBOAWIN BHYTPb
3pa3a B genb o 1mi1/100r HaCcTOS TOHHMKA.

5-1 rpynma momydama mo 1mn/100r Hacrtos
coopa «Mupdazua» 3 paza B IcHb.

6-s1 rpynma — TaHakaH B Jjo3e IMr/kr 3 pasza B
JICHb.

7-s Tpynmna — raubenramMun B mo3e 0,1mr/kr
1pa3 B JieHb.

8-s1 rpynma — metdopmus (Cuodop 500) B mo-
3e 5 MI/KT 2 pasa B JIeHb.

JKuBoTHBIM 9-i1 TPyNIBI TOAKOKHO BOIHIH
WHCYJHH B J103¢ | en/Kr 2pa3a B JICHb.

Bo Bcex rpymmax QukcupoBanu (QyHKIHO-
HanbHBIC W3MeHeHus. Ha 21 cyTkwu, mocie mpeasa-
puTenpbHOM 24 YacoBOW TOJIOMOBKH, KHUBOTHBIX
B3BELIMBAJIM M, 3aTeM, JEKAIUTUPOBAaB 3a0Hpau
KPOBb Ha aHANW3 ISl ONpEJCNCHUsT COJCpPIKaHUsI
caxapa, mHcynuHa U C-menTuaa.

ConepxaHue caxapa B KPOBU OIIPECIISUIH IIPU
noMouy MHAUKaTopHoi Oymarm IME-DC Tect-
aHanu3atopoM, WHCYIUH u C-TenTtux B KPOBU
onpeaensiiu MetogoMm MDA — nmMmyHOodepmeHTa-
THBHBIM aHanmu3atopom Chemwell ¢ ucnons3oBa-
HUEM CTaHAapTHOTO Habopa peaktnBoB DEMEN-
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ITECKILL-WELLSEE, Cermany.

CratucTrueckyro 00paOOTKy MOMYYEHHBIX pe-
3yJBTATOB MPOBOAMIM TapaMETPHUSCKUM METOIO0M
Oumnrepa-CThIOIEHTa ¥ HENAPaMETPUUECKUMU — Me-
TOIOM YWIKOKCOHa-ManHa-Yuthu (kpurepuii U),
Pozenbayma (kputepuii Q), a 1eTaTbHOCTD - TOYHBIM
MmerogoM Purepa (TM®) (CraTucTryeckue MEeTOAbI
HCCIICIOBaHNA. .., 1971).

PE3YJIBTATHI U UX OBCYXKXIEHUE

IIpu onpeneneHUM ACUCTBUS UCCIENYEMBIX
NpernapaToB Ha JETAIbHOCTh JKUBOTHBIX OBLIO BBI-
SIBIICHO, 4TO B 1-i rpymme ymepno 17 kpeic u3z 25,
yro cocraBuno 68% (P<0,025). Bo 2-ii rpymme
ymepna 1 xpeica u3 25, uyTto cocrtaBuwio 4%
(P<0,025), B 3-i1 rpymnne ymepnu 2 KpbICHI U3 25, 4TO
cocraBiio 8% (P<0,025). Pe3ysbTaThl, MOTyYCHHBIC
BO 2-if u 3-if rpynmax CTaTUCTUYECKHU HE JOCTOBEp-
HBl JJIS1 TaHHOW BBIOOPKH, M CMEPTH XMBOTHBIX B
3TOM CIIy4ae HOCHUT CIy4ailHbIi XapakTep, HE 3aBU-
CAIMK OT MpUMEHEeHMd npenaparoB. B 4-it rpymnme
ymepimu 9 kpeic u3 25, urto coctaBuio 36%
(P<0,025), B 5-it — 12 kpbIC U3 25 YTO COCTaBHIIO
48% (P<0,025). B 6-oii, 7-oii, 8-0if u 9-o0if rpymmax
netampHOCTh  coctaBisuia  40% (P<0,25), 60%
(P<0,25), 80% (P<0,25), 20% (P<0,25) cootBeT-
CTBEHHO.

Kak BumHO W3 pe3ynpTaToB, JETaJbHOCTH B
rpymnmax, MoJy4yaBIIMX PAaCTHTENbHBIC Npenaparhl
3HAYUTEIFHO MEHBIIE, YeM B KOHTPOJIBHOW TPYIITe
U TPYIax, NOJYYaBIIUX CHHTETHYECKHE TTPOTHBO-
nnabetnyeckue cpenctsa. lIpuuem, cOop «AHTH-
nuaber» M HACTOW JIMCTHEB IIENKOBHUIBI Oeioi
OKa3bIBAIOT Hambosee OJaronpusiTHOE EHCTBHE Ha
BBDKMBAHKE JKUBOTHBIX NPH aJJIOKCAHOBOM Juale-
Te, NPEBHIIAIONIEM ICHCTBHE INpemnapara cOopa
«Mupdazun» coorBerctBeHHO Ha 32% m 28%.
CuHTeTHYeCKUE MPOTHBOANAOETHYEC-KHE CPECTBA
MeTGOpMUH M TIHOCHKIAMUI MO CPaBHEHHIO C
pPacTUTENHHBIMH CPEJICTBAMHU HE TIOBBIIIAIOT BHDKHU-
Ba€MOCTbh XKMBOTHBIX TIPH BBEJCHUH MM AJJIOKCaHA
B 1o3e 200 Mr/kr, a rmuOeHKIaMUI Ja)Ke HECKOJIb-
KO MOBBIIIAET BBUAY HM3BECTHOM JOMOJHUTEIHHOU
cobctBenHo# TokcnuHocTu (Bolen et al., 2007).

Bec KMBOTHBIX, OCTaBIIMXCSI B >KMBbIX Ha 21
nens (tabmmma 1) B 1-# rpymme cocraswn 109,75+0,8
r npu wucxomHoMm 296,64+1,85 r, cHu3MBHIMCH Ha
63,0%; BO 2-i1 rpymme BeC JKUBOTHBIX COCTaBHII
308,54+4,45 T nipn ucxogaom 240,24+1,58 T, yBenm-
yuBIIKCH Ha 48,7%; B 3-i1 rpymme Bec ¢ 250,0+3,31 1
B UHTakTe yBennuwica Ha 9,22% wu cocraBui
263,86+3,21; B 4-if rpynme — ¢ 217,4+2,5 B uHTaKTE
camswica Ha 4,9% u cocrasun 206,76+£3,04 ; B 5
TpYNIlE BEC MHTAKTHBIX KUBOTHBIX, COCTABIISIOUINI
282,48+3,92 r mpakTH4eCKH HE M3MEHMICS (OBLT
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TaﬁJmua 1. V3MmeHeHus B Bece JKUBOTHBIX pyu NPUMEHCHUU UCCIICAYEMBIX IIPEIIapaToOB HA (I)OHC BHyTpI/I6pIOHII/IHHOF0

BBeieHHs 200MI/KT alJIOKCaHATPUTUPATa.

Bec :KHBOTHBIX B rpammax

Ne rpynmnsi CraTucTuyeckne noKazaresn
MHTAKTHOE COCTOSTHHE Ha 21 cyTKH
M+m 296,64+1,85 109,75+0,8
1 Min-Max 276-313 103-129
P - U=0; P<0,01
M+m 240,24+1,58 308,54+4,45
2 Min-Max 229-255 269-349
P - Q =49; P<0,01
M+m 250,0+3,31 263,86+3,21
3 Min-Max 234-281 245-295
P - U=109; P<0,01
M+m 217,425 206,76+3,04
4 Min-Max 203-253 189-240
P - Q =49; P<0,01
M+m 282,48+3,92 280,8+4,15
5 Min-Max 189-312 253-311
P - Q =2, P>0,05
M+m 227,28+0,66 219,13+2,08
6 Min-Max 218-231 205-232
P - U=37; P<0,01
M+m 226,0£1,026 147,6+4,47
7 Min-Max 217-233 136-156
P - U=0; P<0,01
M+m 220,92+0,55 169,29+10,8
8 Min-Max 217-227 124-220
P - U=6; P<0,01
M+m 227,6%1,34 297,3+3,02
9 Min-Max 218-241 265-315
P - U=0; P<0,01

P —nocTtoBepHOCTb pa3zinuuuil B BApHALIMOHHBIX Psiiax

U- HenmapameTpuieckuil kpurepuil Y WIKokcoHa- MaHHa- YUTHU

Q- Henapamerpuueckuii kputepuii Po3enbayma

MEHBILIE CPEIHEr0 BECa YXUBOTHBIX B HHTAKTHOM
cocrostanm Ha 0,59% mpu Q=2; P<0,05, gTo He mox-
TBEP)KJIAETCSl CTATUCTUYECKH W HOCUT CITy4YalHbIN
xapaktep). B 6-if rpyrimne nucxonHblii Bec >KUBOTHBIX
227,28+0,66 T cHm3mics Ha 3,6% M COCTaBHI
219,1342,08 1, B 7-i rpymme Bec 226,0+1,026 T
camsmics Ha 34,7% u cocrapun 147,6+4,47 1. B 8-ii
IpyIIE BEC MHTAKTHBIX KpbIC paBHbIA 220,92+0,55 1
cumswics Ha 23,4% u cocraBui 169,2+10,8 1, a B 9-
W Tpymnme OH K KOHIy SKCIHEpUMEHTa COCTaBIISII
297,343,02 r npu ucxoguom 227,6+1,34 r, yeenu-
ypuBmKCE Ha 30,6%.

CpaBHHMBas TOJy4YeHHBIE PE3YyJIbTAThI, MPH-
XOJIUM K 3aKITFOYEHHIO, YTO 0 3TOMY MOKa3aTelto
mpemapaTtel  cOopa «AHTHAMA0ET» U JIHCTHEB
IICJIKOBUIIBI Oelloi mpeBocxoaT coop «Mupda-
3UH» U JApyTHe UcCleayeMble IPerapaThl.

OTKJIOHEHUH TI0O Macce OPraHoOB, B3SATHIX MPH
HEKpOIICHH, B TPYIIaxX He HaOJI0JaNn0Ch, OJHAKO
OTMEUYAINCh 3HAYMUTENIbHBbIE maroMopdooruye-
CKM€ HW3MEHEHUS TpU TPOBEICHUH OWOXUMHUYE-
CKOTO ¥ TUCTOJIOTHYECKOTO UCCIICIOBAHNSI.

OtcrnexxuBaHue OOIIEr0 COCTOSHHS >KHUBOT-
HBIX TIOKA3aJI0, YTO IO CPaBHEHHIO C KOHTPOIb-
HOH Tpynmnod W rpynmnamu >KUBOTHBIX, IOTy4aB-
IIMX CHUHTETHYECKHE CaxapOCHIKAIOIIMEe Iperna-
paThl B TpyMIax, KOTOPHIM BBOJUJICS WHCYJIHH U

pacTHTEeNBHBIC TperapaThl, MOBeIeHYEeCKass aK-
TUBHOCTD )KMBOTHBIX IMOBBICHUJIACH, ArPECCUBHOCTDH
YMCHBIINJIACh, A3BBI Ha IMOBEPXHOCTU KOXKH 3a-
XKW ObIcTpee, TOTPEOHOCTH B BOJAE PE3KO
YMEHBIIHIACH.

Pe3ynbrarhl aHanu3a miazMbel KpOBU Ha OIpe-
JeTICHUE COJCPKaHMsI caxapa MpeACTaBICHbl B
tabnwme 2. Kak BumHO 13 TabMHIIbl, KOHIIEHTPAIHS
caxapa B KpOBH WHTaKTHBIX XMBOTHBIX OIpEAEIs-
embiii B mpeaenax 111,8+1,46 mg/dl B 1-it rpymme
noBeicwIcst Ha 370,7% w MOCTUT 3HAYEHUI PaBHBIX
526,2+3,76 mg/dl. Bo 2-ii rpy1irme mo cpaBHEHHIO C
K KOHTPOJIBHOH rpynmoil — cHuzmics Ha 76,9%, B
3-it — "a 75,5%, B 4-ii — Ha 44,5%, B 5-ii — Ha
75,4%, B 6- 1t Ha 29,3%. B 7- i Tpynme conepxka-
HHE caxapa B IUIa3M€ KPOBH CTajO MEHbIIE Ha
8,3%, B 8-i1 — Ha 58,8%, B 9-ii — Ha 77,6%.

Kak BHIHO W3 TONYyYEHHBIX peE3yJIbTaTOB
CHIDKCHHE caxapa B KpOBM MOJETUPOBAHHBIX all-
JIOKCAaHOM JKMBOTHBIX, MOJYYaBIIMX JICUCHUE Pac-
THTEIIBHBIMH CPEJICTBAMH, HWMEET CTaTHCTUYECKU
JOCTOBEpHBIE 00JIee HU3KHUE 3HAYCHUS, YEM Y XKH-
BOTHBIX TIOJIyYaBIIMX JICYCHUE CHHTETUYECKHMHU
cpelcTBaMHU. DK30T€HHBIN WHCYIWH, KaK W IIpes-
MOJIarajoch, CHUKAET caxap B KPOBH KHBOTHBIX,
BOCIIOJIHSS Je(PUIUT SHIOTEHHOTO HHCYJIUHA.
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Ta6auna 2. M3ameHeHnus colepxanus caxapa, HHCyInHa, U C-nienTy/aa B Iiia3mMe KPOBH KHUBOTHBIX NIPU IPUMEHEHHN
HCCIIEYyEMBIX MpenapaToB Ha GpoHe amutokcanoBoi mojenu CJI (n=5)

Ne rpynnbl - CraTHCTHUYECKHE MIOKA3ATEH

Caxap (mg/ml)

Hucyaun (MeED/ml)

C-nenua (ng/ml)

Wurakr M+m 111,8+1,46 3,8+0,12 0,15+0,01
Min-Max 108-115 3,4-4,1 0,12-0,18
p R - -
1 Mtm 526,2+3,76 0,16+0,09 0,006+0,0015
Min-Max 518-539 0,0-05 0,00-0.01
Punraxt P<0,01 P<0,01 P<0,01
2 M+m 121,8+3,5 1,16+0,11 0,046+0,0044
Min-Max 113-131 0,9-15 0,03-0,05
PxoHTD. P<0,01 P<0,01 P<0,01
3 M=+m 129+2,68 1,120+0,038 0,044+0,005
Min-Max 123-139 1,0-1,2 0,03-0,06
PxoHTp. P<0,01 P<0,01 P<0,01
4 M+m 292,248,24 0,72+0,13 0,03+0,0045
Min-Max 261-307 0,4-1,1 0,02-0,04
PxoHTp. P<0,01 P<0,01 P<0,01
5 M+m 129,249,6 0,48 +0,07 0,02+0,0032
Min-Max 119- 136 0,3-0,7 0,01-0,03
PxoHTD. P<0,01 P<0,05 P<0,01
6 M+m 371,8+13,83 0,240,032 0,008+0,002
Min-Max 317-388 0,1-0,3 0,00-0,01
PxoHTp. P<0,01 P<0,05 P<0,05
7 M=+m 445,4+11,23 0,2+0,07 0,008+0,001
Min-Max 421-483 0,0-0,4 0,00-0,01
PxoHTp. P<0,01 P<0,05 P<0,05
8 M+m 216,6+3,12 0,24+0,05 0,01+0,005
Min-Max 207-225 0,0-0,3 0,0-0,03
PxoHTp. P<0,01 P<0,05 P<0,05
9 M+m 118+3,7 2,94+0,17 0,004+0,002
Min-Max 107-127 2,5-3,5 0,0-0,02
PxoHTp. P<0,01 P<0,01 P>0,05

Hacroit cOopa «AHTHIHAOET», MPEBOCXOIUT
Mo 3(pQEeKTUBHOCTH CHIDKCHHS caxapa B KPOBH
coop «Mupdasun», HACTOW JIHCTHEB LIETKOBUIIBI
0eJoif ¥ HAacTO¥M JMOHHMKA JIEKapCTBEHHOro. BhIco-
Kas Sq)q)eKTI/IBHOCTI) MIPUMCHACMBIX PACTUTCIIBHBIX
CPEACTB MOXKET OBITh CBSI3aHA C HAJMYUEM pa3jiny-
HBIX OHMOJIOTMYECKH AKTHBHBIX BELIECTB, B TOM
yrcie (IIaBOHOUJIOB, KOTOPbIE 00ECIIeYMBAIOT I10-
TUQAaKTOPHOCTh UX ACHCTBUA. TaHakaH - HKCTPAKT
pactenust I'mako bunoGa, kak W ykasbIBaeTcs B
JUTEepaType, HECMOTPS Ha cojiepKaHue (praBoHOU-
noB, okaspiBatonnx AQO geiicTBhe, caxapoCHIKa-
ouuid 3¢ (QEeKT B NPAKTUIECKH 3HAYUMON CTETICHH
HE TMPOAEMOHCTPUPOBAIL. MeTpopMUH, MO BCeEi
BCPOATHOCTH, Y4YHTbIBAA U3BECTHBI MeXaHH3M
NEHCTBHS, CBS3aHHBIN, MPEXIEe BCEro, ¢ MOJaBIe-
HUEM TIIIOKOHEOTeHe3a W YBEIMYCHHEM CHHTe3a
TJIMKOreéHa B TII€YC€HHU, YMCHbLIIACT MPOAYKIIUIO
[JIIOKO3BI NeYeHbto B cpeaneM Ha 30%, 4To mpuBo-
T K CHIDKEHHUIO YPOBHSI TIIOKO3bI KPOBU HATOIIAK
(Ametos, 2009; Bolen et al., 2007). I'nubenkia-
MUJI, C YUYETOM €CTECTBEHHOH pEeBEpCHH IHa0CTH-
YeCKOro CTaTryca Yy aJUIOKCaHMOJISIUPOBAHHBIX
KpbIC TMPAKTUYECKH HE CHIDKAN TUIAa3MEHHOW KOH-
LIEHTpaLH caxapa.

[Ipu ompeneneHuyn comep)kaHus HHCYIWHA H
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C-nenTua ObLIM TOTYYCHBI CICAYIONIUE PE3yIbTa-
ThI, TIpeJCTaBieHHbIe B Tabmuie Ne2: KoHieHTpa-
U] MHCYJTUHA B TUIa3ME KPOBH MHTAKTHBIX KHBOT-
HeIX cocrabisia 3,8+0,12mMkED/mI, a C-nenruga —
0,15+0,01ng/ml. B 1-ii rpymme 3TH MOKasaTeu
cHHM3MIUCHh Ha 95,8% u 96,0% cooTBeTcTBEeHHO. BO
2-i TpymIe Mo CPaBHEHUIO C KOHTPOJIBHOH TpyIi-
Mol 3TU TMoKaszaTenu Bo3pocau Ha 626,0% wu
666,6% cooTBeTcTBEeHHO; B-3-i1 — Ha 837,5% mu
633,3%; B 4-ii — Ha 350,0% u 400,0%; B 5-ii— Ha
200,0% u 233,3%; 6-ii— uHa 25,0% u 33,3%; 7-i—
Ha 25,0% u 33,3%; 8-ii— na 50,0 % u 66,7%: B 9-i
— KOHIICHTpAIMsl UHCYJIUHA OTpeNeNsiach B KOJHU-
yectBe 2,94+0,17MxED/mI, wo conepxanue C-
MENTUIa TPy TOM CHU3MIOCH Ha 33,3%.

Kak BHIHO M3 MOJIyYEeHHBIX PE3yJIbTATOB, IO-
BBIILICHHE KOHIIEHTpAlMKU MHCYyIMHA ¥ C-menTraa B
KPOBU MOJYJIMPOBAHHBIX AJUIOKCAHOM YHBOTHBIX,
MOJYYaBIINX JICUCHUE PACTUTCIHHBIME CPEICTBAMU,
HMMECIOT CTaTUCTUYECKU JIOCTOBEPHBIC 0Ojiee BBICO-
KHE 3HAYCHUS, YeM Y JKUBOTHBIX, TOJYYABIIAX JIC-
YEHUE CUHTETHUYCCKUMU TIpernaparaMi. DK30TeHHBIN
MHCYJIMH, ONPEIeNsIeTCs] B KPOBU B Mpeeiax J0Iy-
CTHMBIX HOPM, HO OTCyTCTBHE C-TIeNTHAAa TOBOPUT O
TOM, YTO 3HJIOT€HHBII UHCYJIUH HE BBIPA0ATHIBACTCH.
Cbop «AHTHAMAOET», HACTOM MICIKOBUIIBI OEIIoit
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YBEIMYHMBAIOT COJIEp)KaHUE MHCYJIMHA U C-TICTITH/IA B
KpOBH B OoJice 3HAYUTENHHBIX KOJIUYECTBAX, UYEM
coop «Mupdazuna». MethopMuH U TIHOCHKIAMUT]
MPAaKTHYECKU HE MEHSIOT 3TH MOKA3aTeNu.

Takum 00pa3oM, B OTIIMYHE OT CHHTETUICCKUX
npenapaToB W WHCYJIWHA, HCCIEIyeMble pacTH-
TeNbHBIE CPEACTBA, 32 HCKIIOYCHWHEM TaHaKaHa,
YBEIUYMBAIOT B Pa3HON CTENEHH KOHICHTPAIUIO
nHCcynmHa 1 C-TienTH/ia B KPOBH.

AHaJIn3 MOJIyYEHHBIX Pe3yJIbTaTOB IO3BOJISET
MPEIINOIOKUTh, YTO B MEXaHHU3MECaXapOCHIKAI0-
IIero JIEHCTBUSI HCCIEAYEMBIX TaJIEHOBBIX IIperia-
PaToB JEXHUT B MEPBYIO Oyepeab cheruduiyeckoe
AHTUOKCHJAHTHOE CBOMCTBO HX (DIaBOHOHMIIOB.
dnaBoOHOUBI, SBISAACH JOBYIIKAMH JJISI CBOOOJ-
HBIX PaJUKaJIOB, a TAaK)KE HEMOCPEICTBEHHO BCTY-
nas B OKHCIUTEIbHO-BOCCTAHOBUTEIBHYIO peak-
IO C AJUIOKCAHOM, HEHTPaNM3yIOT €ro TOKCHYe-
CKO€ JICHCTBHE; HACBHIIIAIOT OPTraHU3M DK30TCHHBI-
MU AHTHOKCHJAHTAMH, TEM CaMbIM TMOBBIIIAOT
3¢ (HheKTUBHOCTh COOCTBEHHOI CUCTEMBI aHTHOKCH-
JAHTHOHN 3aIlUTHl OPraHU3Ma U 3alUIIAIOT KICTKH
OT TMOBpexJcHUA. [103TOMYy, NMPUMEHEHHUE PACTH-
TENBHBIX TPENaparoB, coiepxame (HIaBOHOWIbI
npu CJI, MOXkeT paccMaTpHBaThCsl MaTOTEHETHYE-
CKUM METOZIOM JICUEHHS TOH OOJIC3HH.

AHanu3 TOJYYEHHBIX PE3YJIbTATOB TMO3BOJISCT
MPEATNOIOKUTh, YTO B MEXaHH3MaX CaxapoCHWKa-
IOIEro JICUCTBUSI UCCIIEAYEMbIX T'aJeHOBBIX TIperna-
paToB JISKAT B MEPBYIO O4Yepellb UX AHTHOKHIIAHT-
HBIE CBOWCTBA, CBS3aHHBIA CO CIIEIU(PHYECKIM CO-
CTaBOM OHMOJIOTHYECKH aKTHBHBIX COCIMHEHHUH, M B
nepByio odepenr (pruaBoHOHIOB. DIaBOHOWABI, SB-
JSSICh  JIOBYIIKAMH  JIISI  CBOOOJIHBIX — PaJTUKAIIOB,
HACBIIAIOT OPTaHW3M SK30TEHHBIMH aHTHOKCHIAH-
TaMH, TeM CaMbIM TMOBbIMAs 3()(HEKTHBHOCT COO-
CTBCHHOM CHCTEMBl AHTUOKCUAAHTHOM 3aIUTHI,
yOeperaroT KJIeTKH OT TIOBPEXACHUS. ITO CBOHCTBO
(h1aBOHOMIOB MOKET OBITH OUEHb 3HAUUMBIM B KITH-
HUYECKOM WHTEpIpETAlK TOJYyYSHHBIX Pe3yJbTa-

ToB. Kak M3BECTHO, MpU TUNEPIIIMKEMUU KOHIICH-
Tpamusi CBOOOJHOPAAMKAIBHBIX COCTUHEHUN pPE3KO
YBEITMYMBAETCS, YTO MIPUBOAUT K PA3BUTHIO OOJIE3HU
U ero ociiokHeHui. [loaToMy mpUMEHEHUE pacTH-
TENBHBIX TIPENapaToB, COACPKAIMUX OHUOJIOTHYESCKU
aKTUBHBIC (DIABOHOWIBI, MOXET PacCMaTPUBATHCS
nmaToreHeTn4eckuM meroaom sedenust C/.
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“Antidiabet” Yigintisi, Ag Tut Yarpaqlar:1 Vo Darman Xasombiiliit Otunun Qalen
Preparatlarinin Allorsan Ilo Modellosdirilmis Sokarli Diabetin Gedisatina
Tasirlorinin Miiqayisali Farmakoloji Tadqiqi

R.9.Cafaorova, Q.S.Qarayev
Azabaycan Tibb Universitetinin Elmi-Todqgiqat Markazi, Baki, Azarbaycan

Tadgiqatin asas moagsadi alloksan diabeti modeli {izorinds tothiq olunan qalen preparatlariin pozulmus
karbohidrat miibadilosi zamami funksional vo  biokimyovi gostericilora  tosir  effektivliyini
qiymatlondirmokdon ibarat olmusdur. Todqiqatlar ¢akisi 189-313q olan cinsi yetiskon ag erkok si¢ovullar
tizarindo aparilmigdir. Alloksan diabeti modeli si¢ovullarin garm bosluguna 200 mg/kq alloksantrihidrat
yeridilmaklo yaradilmigdir. Heyvanlar hor birinde 25 sigovul olmaqgla qruplara ayrilmisdir. 3 hofto
miiddstinds gruplarda 6liim, ¢okinin doyismasi, qida va su istifadesi, davranis aktivliyi geyd olunmusdur. 21-
ci giin heyvanlar kosilmis, qanda sokor, insulin vo C-peptidin miqdar toyin edilmisdir. Toadqigatlarin
naticasindon aydin olmusdur ki, sokarli diabetin alloksan modeli fonundatodbiq olunan biitiin bitki mangali
maddolor miisbat tosir gostarirlor:kontrol qrupla miigayisodo qalen preparatlari todbiq olunan gruplarinda
oliim hallarinin say1 azalir, heyvanlarin ¢okisi artir, gan plazmasinda gokorin miqdar1 azalir, insulin vo C-
peptidin miqdarinin artmasi bag verir. Torofimizdon toklif olunan bitki yigintis1 — fitokompleks “Antidiabet”
tadgiq olunan biitiin gostaricilora gors tibbds istifado olunan Mirfazin preparatindan ustundur.

Acgar sézlar: 1okorli diabet, model, alloksan, insulin, C-peptid

Comparative Pharmacological Study Of the Effect Of Collection of **Antidiabet' Galenical Medicines
Of Mulberry Leaves and White And Grass Clover Medicinalis on the course of alloxan Modeling
Diabetes Mellitus

R.A.Jafarova, G.Sh.Garayev
Research Center of Azerbaijan Medical University

The main purpose of the study was to evaluate the effect of galenical preparations on the functional and bio-
chemical indices of the disturbance of carbohydrate metabolism using the model of alloxan diabetes. The
experiments were performed on adult albino male rats weighing 189-313g. The alloxan diabetes model was
created by intraperitoneal injection of 200 mg/kg alloxantrihydrate. The animals were divided into groups of
25 animals each. During 3 weeks mortality, changes of weight, food and water consumption, behavioral ac-
tivity were observed in the groups. On the 21st day the animals were slain and examined for blood sugar,
insulin and C-peptide. The studies revealed that all tested plant preparations contrary to synthetic hypogly-
cemic agents had a positive influence on the course of the alloxan modeling diabetus mellitus. The number
of death cases in the group of animals treated with the studied galenical medicines reduced compared with
the control group, but weight of the animals increased. Reversal of diabetic status confirmed decrease in
plasma sugar, higher insulin and C-peptide. Our proposed plant collection — phytocomplex "Antidiabet™ in
all investigated indices exceeds used in medical practice drug "Mirfazin".

Key words: Diabetes mellitus, model, alloxan, insulin, C-peptide
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ilyas Abdullayev - 100

NOSILLORS NUMUNS OLAN ALIM OMRU

Azorbaycanda tutguluq elminin asasini qoyan,
gorkomli alim, bacariqli taskilatci, pedaqoq, ictimai
xadim, akademik ilyas Korim oglu Abdullayevin
anadan olmasmin 100, elmi-pedaqoji vo ictimai
faaliyyatinin 80 ili tamam olur. ilyas Abdullayev
23 mart 1913-cii ildo Agstafa gohorinde domiryolgu
ailosindo anadan olmusdur. 1921-1926-c1 illordo
Agstafa besillik domiryolu moktobindo oxumusdur.
1926-1930-cu illordo Zagatala kond tasarriifati
texnikumunda tohsilini davam etdirmis vo dovriin
¢ox gorkomli maarifcilorindon dors almigdir. Homin
dovrds texnikuma gorkomli ziyali ©hmad boy
Cabbar oglu Racabli rahbarlik edirdi vo gonclarin
tohsili ilo asason Qori seminariyasinin yetirmolori
olan Musa Ofandizado, Sahid Ofandizads, Isa bay

Abakarov, Mommoad  Teymurxanli, Mixail
Xutsuyev, ©O.Qasimov, Sergey Gerasimenko,
Aleksandr Gerasimenko vo basgalart mosgul

olurdular. He¢ do tesadiifi deyildir ki, homin
texnikumun mozunlart sonralar ¢ox gorkomli
soxsiyyotlor  kimi yetisdilor. 1.K.Abdullayev
texnikumu bitirdikden sonra gondarisla 1930-1931-
ci illords Vartasen (indiki Oguz) kolxoz¢u gonclor
moktobinde miisllim-agronom iglomisdir. Elmas-
tohsilo marag1 giiclii olan I.K.Abdullayev 1931-
1934-cii illorde Azorbaycan Kond Tasarriifati
Institutunda (AKTTI) tohsil almis vo paralel olaraq

1932-1934-cii  illordo  ipokcilik  kafedrasinda
laborant islomisdir. o, 1934-cii ildo
Z.S.9fandiyevin rohbarliyi altinda “Tut

ipakqurdunun monovoltin cinslorinin miiqayisasi”
movzusunda yazdigi diplom isini {igiirla miidafio
etmis, ekstern yolla, forqlonmas diplomu ils institutu
bitirmisdir.

O, 1934-1938-ci illordo AKTI-nin aspiranti
olmus vo eyni zamanda ipokgilik sdbasinda
tutculuq kursundan miihazirslor oxumusdur.l.K
Abdullayevin boylik istedadini nozoro alaraq 1934-
cli ilin avqust ayinda Azerbaycan SSR Kond
Tasarriifatt Nazirliyi onu eyni zamandaAzarbaycan
Elmi-Tadqiqat Ipokeilik stansiyasina i$9
gondormisdir. Beloliklo do o, 1934-1935-ci illordo
Tutguluq sobesinds elmi is¢i, 1936-1940-c1 illordo
iso miidir vozifasinds iglomisdir. O, qisa zamanda
Oziinli bacariqlt toskilat¢1 kimi gostormis vo 1941-
1942-ci illordo eyni zamanda Azorbaycan elmi-
tadqiqat  Ipokgilik  Stansiyasinin  direktoru
vozifasinda ¢aligmusdir.

0O, 1939-cu ilde A.Q.Kafianin elmi
rohborliyi  altinda  «BnusHne  MuHepalbHBIX
ynoOpeHnii Ha ypokali M KOPMOBBIE KadecTBa

mucta mrenkoBunbl » (Mineral gilibralorin tutun
mohsuldarligina vo yarpagin yemlik keyfiyyotino
tosiri) movzusunda dissertasiya isini Giirciistan
Kond Tosorriifat1 Institutunun Elmi  surasinda
ugurla miidafis etmis vo kond tesorriifati elmlori
namizadi alimlik doracasi almigdir. O, mineral
giibrolorin tut bitkisina tasirini dyronmok maqgsadila
Stansiyanin Gonco bazasinda xiisusi tocriibolor
aparmig vo bu mogsodls 26 faizli Leyno sorasindan,
14 faizli superfosfatdan vo 41 faizli kalium
duzundan istifado etmisdir. Tasiredici maddo hesabi
ilo hektara 120 kq azot, 90 kq fosfor vo 60 kq
kalium giibrolori 8-9 illik tut agaclarinin oldugu
tocriibo sahosino verilmisdir. Belo ki, fosforun,
kaliumun hamist vo azotun yarisi 17 apreldos,
azotun qalanhissasi iso 20 mayda 15-18sm dorinliys
verilmis, tistii Ortlilmiis vo sonra suvarilmigdir. O,
eyni zamanda Azarbaycan SSR-in 7 rayonunda 325
sahodo (montaqodo) kiitlovi tocriibolor aparmis vo
giibrolorin tasirinden yarpaq mohsuldarliginin orta

hesabla 20-35% arasinda artdigii  miioyyan
etmisdir.
[LK.Abdullayev  1935-ci ildo ilk dofs

Azorbaycan SSR-ds tutun seleksiyasi va sortsinagi
izro elmi todqiqat islorini togkil etmis vo Omriiniin
sonuna godor bu islora rohborlik etmisdir. O, 1936-
1940-c1 illordo Azorb.SSR-in  osas  ipokgilik
rayonlarma  ekspedisiyalar toskil etmis, tut
bitkisinin meyvalik vo yemlik istiqgamotlorde név vo
sort torkibini Oyronmis, 400 perspektivli forma
secmis va ilkin giymatlondirmadon sonra 115 forma
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daha perspektivli hesab edilmis, goz calag ilo
artirlmis vo Kirovabadda (indiki Gonca) ilk tut
kolleksiyas1  yaradilmigdir. Bu  kolleksiyaya
homginin xarici 6lkolordon introduksiya edilmis 20,
o zamanki Sovet respublikalarindan gatirilmis 15
tut sortu vo xalq seleksiyasi torafinden yaradilmis
meyvalik Sah-tut, Bidano-tut, Xar-tut, Tehran-tut
va s. sortlar da daxil edilmisdi.

[.K.Abdullayev 6z omokdaslar1 ilo birlikdo
Qusargay ZTS-do, Abseron vo Qarabag elmi-
eksperimental bazalarinda vo eloco do Agdas dayaq
mantaqosinda tut sortlarinin zongin
kolleksiyalariiyaratmigdi.

Onun rohborliyi vo istiraki ilo analitik vo
sintetik seleksiya metodlarindan istifado etmoklo
Azorbaycanin ilk seleksiya sortlart  Zarif-tut,
Sixgoz-tut, Azeri-tut, Firudin-tut, Emin-tut, Yaqub-
tut, Zakir-tut, Xanlar-tut, Tozlayan-tut, Rohim-tut
va b. yaradilmig, sinaqdan kegirilmis va istehsalata
yayilmigdir. Bels ki, onun yaratmis oldugu Zorif-
tut, Sixgdz-tut, Xanlar-tut, Zakir-tut, Firudin-tut,
Emin-tut vo Yaqub-tut perspektivli sortlar kimi
genis sokilda istehsalata yayilmisdir. Belo ki, XX
osrin sonlarina yaxin Azarbaycanda 25000 hektara
yaxin tut plantasiyasi vo 25 milyondan artiq tok-tok
okilmis tut agaclari var idi. Belo bir giiclii yem
bazasina maik olan Azarbaycan respublikasi 1991-
ci ildo rekord miqdarda, yoni 6000 tona yaxin
barama istehsal etmigdir.

[.K.Abdullayevin  yaratdign  tut  sortlart
hamginin Ozbaokistanin, Tacikistanin, Giirciistanin,
Tiirkmonistanin, Ukraynanin, elaco do

Bolgaristanin = vo  Ruminiyanmn  elmi-tadqiqat
miisssisolorinds va bazi tasarriifatlarda becarilirdi.
I.K.Abdullayev 1942-1943-cii illordo
Azorbaycan K(b)P kond tesorriifati  sobasi
midirinin miavini, 1943-1948-ci illordo kond
tosorriifati  sO6basinin  miidiri voa MK Kkatibinin
milavini vazifolorinde g¢alismis vo Boyiik Vaton
miiharibasi illorinds arxa cobhonin isinin togkili,
ohalinin kond tosarriifati mohsullart ilo tominati vo
evakuasiya  (kOglirma),  yerlosdirmo,  horbi
hospitallarin togkili vo s. kimi ¢ox miirokkab islora
bacarigla rohboarlik etmisdir. I.K.Abdullayev 1948-
1950-ci illordo Azorbaycan SSR Nazirlor Soveti
Sadrinin miiavini, 1950-1954-cii illorde Azarbaycan
SSR Kond Tasarrufati Naziri, 1954-1958-ci illorda
Azorbaycan SSR Naziror Soveti Sodrinin birinci
miiavini, 1958-1959-cu illorde Azarbaycan SSR
Ali Soveti Rayasot Heyyatinin sadri, 1958-1962-ci
illords iss SSRI Ali Soveti Raoyasot Heyyati
sadrinin miavini kimi ¢ox masul vazifalords
islomis, homiso do 06z fitri istedadi vo bdyiik
togkilatciliq qabiliyystilo secilmisdir. 1926-c1 ilden
komsomolun vo homkarlar ittifaqinin, 1939-cu
ildon kommunist partiyasinin izvii olmus, 1939-cu
ildo 1-ci ¢agirig Kirovabad (indiki Gonca) soher
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sovetinin deputati, 1947-1959-cu illordo IV-VII
cagirts Baki sohor zohmoatkes deputatlart Sovetinin
deputati, 1947-ci ildo II ¢agiris, 1955-ci ilde IV
cagiris, 1959-cu ildo V ¢agiris Azorbaycan SSR Ali
Sovetinin, 1951-ci ilds III ¢agiris, 1954-cii ilds IV
cagirtg, 1958-ci ildo ise V c¢agiris SSRI Al
Sovetinin deputatt olmus, 6lke hoyati {iglin cox
mithiim ganunlarin hazirlanmasinda vo qobul
edilmasinds yaxindan istirak etmisdir.

Onun vaton qarsisinda xidmatlori partiya vo
hékumot torofindon layiginco qiymetlondirilmis vo
0, «Qirimizi omok bayrag», «Sorof nigani»
ordenlori ilo, 4 medalla, eloco do Umumittifaq kond
tosarriifat1 nailiyyetlori sorgisinin 4 qizil, 1 giimiis
va 2 biiriinc medallari ils taltif edilmisdir.

I.K.Abdullayev hans1 vozifado islomosindon
asili olmayaraq homiso alim kimi 06z elmi
yaradiciligint davam etdirmisdir. 1944-cii ildo
«Azaorbaycan SSR-do tutculuga dair aqronomiya
qaydalar» kitabin1 hom azorbaycan, hom ds rus
dillorindo ¢ap etdirmis vo homin «Qaydalariy
tokmillogdirilmis sokilds 1959-cu ildo yenidon
azorbaycan vo rus dillorindo dorc etdirmis, yaymis
vo bu gin do onlar hor bir tutcu, ipakei
miitoxassisin stoliistii kitabidir.

O, 22 iyun 1955-ci ildo Azarbaycan SSR
Elmlor akademiyasinin haqiqi {lizvii secilmisdir,
1956-c1 ildon Omriiniin sonuna qodor Genetika vo

seleksiya Institutunun (indiki Genetik echtiyatlar
institutu)  «Coxillik  bitkilorin  genetikast  va
seleksiyasi» sObasing rahborlik etmisdir.

[.K.Abdullayev 1957-ci ildo «Azorbaycan SSR-do
meyvagiliyin, liziimgiililylin vo tutculugun inkisafi
haqda» todbirlerin hazirlanmasi iizro Respublika
komissiyasinin sodri, 1958-ci ildo «Azorbaycan
SSR-in Atlasiynin  hazirlanmasi ve nasri  iizra
Azarbaycan SSR EA-s1 komissiyasinin sadri, 1948-
1958-ci illordo SSRI Bag sorgi komitoasinin iizvii vo
kand tosorriifat1 nailiyyatlori sorgisinin Azarbaycan
respublika  komitasinin  sadri, 1959-cu ilden
Genetika vo seleksiya institutu elmi surasinin iizvi,
1963-cii ildon Azorbaycan Sovet Ensiklopediyasi
elmi redaksiya surasinin iizvii vo Azarb. SSR EA
genetika vo seleksiya {izro problem Suranin iizvii,
1966-c1  ildon  Azorbaycan  genetiklor  vo
seleksiyagilar comiyyetinin prezidenti, N.I.Vavilov
adina Umumittifaq genetiklor vo seleksiyagilar
comiyyoti royasot heyyetinin iizvii, 1967-ci ildon
Azarb.SSR EA biologiya elmlari bélmasi akademik
katibinin miiavini, biologiya elmlori iizra birlogmis
suranin iizvii, 1969-cu ildon Azorb.SSR EA
Olagolondirmo surasmnin  iizvii vo «Genetikay,
«Seleksiya vo Toxumgulugy» ixtisas1 iizro miidafia
surasiin {izvi, 1970-ci ildon Azorb.SSR EA
«Xoborlori» (biologiya elmlori seriyasi) jurnalinin
redaktor miiavini olmusdur.

[.K.Abdullayev seleksiyanin klassik metodlar



Olovsat Sadixov

ilo yanasi genetik metodlardan da tutun, iiziimiin,
bag ciyslayinin va qaragatin seleksiyasinda ugurla
istifado etmisdir. O,tutculuqda fiziki vo kimyovi
mutagenlorin totbiqino, eksperimental poliploidiya
metodlarinin islonmosine xiisusi amak sorf etmis,
SSRI miqgyasinda ilk dofs bu masalsleri ugurla hall
etmis vo ¢ox bdyik praktiki nati-color oldo
etmisdir. Onun 06z omokdaglar1 ilo apardiqlar
tadgiqatlar Co 60 vo Se-137-nin radioaktiv
sialanmasinin  stimuloedici, mutagen vo letal
dozalarmi miloyyon etmoyo imkan vermisdir.
Aydin olmusdur ki, quru tut toxumlart ii¢iin 3000
rentgena qodor stimuloedici, 3000-don 10000-9
goador mutagen, ondan yliksok dozalar iso letal
dozalardir. Homg¢inin miloyyon edilmisdir ki,
poliploid toxumlar diploid toxumlara nisbaton
radioaktiv siialanmaya 2 dofs artiq davamlidirlar.
I.K.Abdullayevin rohborliyi ilo mutagenlordon
kolxisinin suda mohlulundan, etilenimin vo
etilmetansulfonatdan tutun mutant vo poliploid
formalarin1 almaq 1iiclin genis sokildo istifado
edilmis vo kegmis Ittifaq miqyasinda ¢ox yiiksok
qiymatlondirilon ugurlar qazanilmigdir.

[.K.Abdullayev 6z amokdaslar1 Y.P. Rocabli,
N.A.Cofarov, M.O.Oliyev, A.S.Mustafayev,
L.O.Siriyeva, S.C.Imamquliyev, A.H.Nohmotov vo
b. ilo birlikde eksperimental mutagenez vo
polipldoidiya metodlarindan genis istifado etmoklo
yemlik tutun triploid Ohmad-tut, Vaqif-tut, Voton-
tut, Qaragdz-tut, Ddovlat-tut, Dostlug-tut veo
tetraploid Mbohsullu-tut, Xozor-tut vo Kol-tut
sortlarmi eloco do meyvalik triploid Tursmoaza-tut,
tetraploid Azorbaycan-tut, Baki-tut, Sumqayit-tut,
Abseron-tut vo Dadli-tut sortlarm1 yaratmis vo
istehsalatda  totbiq {iclin  tovsiyo  etmisdir.
I.K.Abdullayev seleksiyanin  klassik vo genetik
metodlarindan yaradiciliginda istifade etmoklo 6z
omokdaslar1 ilo birlikde hamginin tiziimiin Sorabi,
Farasi, Aynuri, Kamala, Molahati, Fikrati vo Otirli
sortlarini, bag c¢iysloyinin Abseron, Baki vo s.
sortlarini, eloco do qara qaragatin xeyli qiymotli
formalarii yaratmig vo Dovlat sortsinagina toqdim
etmisdir.

[.K.Abdullayev tutun autopoliploidiyas1 vo
allopoliploidiyasi iizra alinmis naticalari va eloca do
tobistdoe olan spontan poliploid formalarm va
sortlarin varligin1 nozors alaraq tutun poliploidiya
sirasint 6ziindoa oks etdiron cadval tortib etmis vo
catigmayan formalarin alinmasinin nazari asaslarini
hazirlamigdir. O,diinya miqyasinda ilk dofs
N.A.Coforovla birlikde sorbest tozlanma vo eloco
do istigamatli hibridlogdirma yolu ilo 22 ploidli
Xar-tut sortunun toxum naslini almis vo homin
formalar1  hibridlogdirmoya daxil etmoklo
poliploidiya sirasinin ¢atigmayan formalarinin
(mangalarinin) almmasini tomin etmigdir. Onun
rohbarliyi va istiraki ilo tutun poliploidiya sirasinin
28,42,56,70,84,98,112,168,182,238 Vo 308
xromosomlu formalari alinmigdir. Biitin  bu
todgiqatlar 1.K.Abdullayeva «Irsi doyisgonlikdo
poliploid  siralar qanunu vo  poliploidiya
nazoriyyasi» ni  hazirlayib elmi ictimaiyyatin
miihakimo-sine vermays imkan vermisgdir.

I.K.Abdullayevin Respublikamizda
eksperimental mutagenez vo poliploidiya iizro
aparillmis toadqiqatlarin yekunlarma hasr edilmis
«Poliploidiya  bitkilorin ~ seleksiyasinda  va
tokamiiliindo» moévzusunda SSRI EA-nin Royasot
heyyatinin 29 iyul 1971-ci il tarixli iclasinda etdiyi
moruze ¢ox boylik maraqla qarsilanmisdir. SSRI
EA-nin vitse-prezidenti A.N.Belozerski,
akdemiklor A.A.Bayev, N.I.Dubinin, B.Z.Astaurov
vo b. 0z ¢ixiglarinda respublika alimlorinin
todgiqatlarinin = nozori, metodiki vo  praktiki
naticalorini yiliksok qiymatlondirmislor.

[.LK.Abdullayev elmi nailiyyatlorin tobligina do
miistosna ohamiyyet vermis vo tutun, liziimiin, bag
¢iyoloyinin, gara garagatin genetikasina,
seleksiyasina,  aqrotexnikasina,  biokimyasina,
anatomiyasina, sitologiyasina va s. hasr edilmis
300-2 godar elmi osor yazmigdir.

R. Hiiseynov adina Azarbaycan ET

ipakg:ilik Institutunun aparict elmi igcisi,
b.e.n., dosent Olivsat Sadixov
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ilham dlakbarov - 65

Biologiya elmlari doktoru, professor, AMEA-
nm miixbir {izvii ilham Xoyyam oglu ®lokbarov
zoologiya elmindo dorin arasdirmalar aparan vo
sanballi noaticolor aldo edon niifuzlu alimlordon
biridir.

[Tham Olokborov 1948-ci il noyabr aymmn 20-
do Baki sohorindo ziyali ailosindo diinyaya goz
acmigdir. Atast b.e.n. Xoyyam Olokbarov uzun
illor AMEA Zoologiya Institutunun Teriologiya
lobaratoriyasinin - miidiri, anast b.e.n. Xalido
Quliyeva AMEA Botanika Institutunda béyuk elmi
isci vozifolorindo calismuslar. ilham Slokborovun
istor comiyyat ¢lin faydali insan  kimi
yetismasinda, istorsa da yliksok elmi biliklora yiys-
lonmosinds valideynlorinin bdyik rolu olmusdur.

1966-c1 ildo Baki gohori 134 sayli orta moktobi
bitirdikden  sonra Azorbaycan  Ddvlat
Universitetinin biologiya fakiltssino daxil olmus-
dur. Elos talabalik illorinds golocok ixtisaslagma isti-
gamotini 6zl  liclin  tam  yoqinlosdirarak
sarbastyasayan tokhiiceyrali heyvanlarin Gyranil-
masini qarsitya mogsed qoymus voa bu sahads
todqgiqatlara baglamugdir. 1971-ci ildo universiteti
bitirdikdon sonra AMEA Zoologiya Institutunun
Hidrobiologiya laboratoriyasinda amok faaliyyatino
basglamis vo paralel olaraq Qiyabi aspiranturaya da-
xil olmusdur.

Islodiyi vo tohsil aldigs illorde todgigatlar iiciin
zoruzi olan ¢otin sitoloji metodlart monimsomisdir.
Onun yiiksok ixtisasli miitoxassis kimi formalas-
masinda SSRI EA Sitologiya vo Zoologiya
institutlarinin aparic1 miitoxassislori - protistologlar
Y .1.Polyanski, I.B.Raykov, A.V.Yankovski vo bas-
galarinin  bdyiik dostotoklori olmusdur. ilham
Olokborovun bir alim kimi yetismosindo vo ida-
rocilik keyfiyyatlori oxz etmasinde akademik Musa
Musayevin zohmoti misilsizdir.

Sorbastyasayan ibtidailor, ilk ndvbado, infuzor
va ¢anaqli amoblarin doniz va sirin sularin bioloji to-
mizlonmasinds rollarinim tadqiqi ils bagh uzun iller
aparilan elmi tadqiqatlarn 1977-ci ilde ugurla yekun-
lagdiran ilham Blokbarov «Mingagevir, Varvara vo
Ceyranbatan su anbarlarinin plankton infuzorlari»
movzusunda namizadlik dissertasiyasini
miivoffaqiyyotlo miidafio etmisdir. Bundan sonra o
Azorbaycanin sirin sularmin infuzor faunasmi va
ekologiyasini dyronmok istiqgamotindo elmi iglorini
intensiv surotdo davam etdirmisdir. Kecon asrin 90-
c1 illorinde Qurgizistan EA Biologiya Institutunun
kompleks ekspedisiyalarinda istrak etmis vo
Tacikistan, Qurgizistan vo Ozbokistanin dag region-
larmin suda vo torpaqda yasayan infuzorlar iizra
nadir material toplamigdir.
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[lham ©Olokborovun ¢oxillik todqigatlarinin
naticalari 1987-ci ildo Leninqgrad Universitetinda
miivaffoqiyyotlo miidafio etdiyi «Azorbaycan sirin
su infuzorlari» mdvzusundaki doktorluq
dissertasiyasinda oksini tapmigdir. Bu tadgiqatlara
godar adabiyyatda yalniz 85 sirin su infuzoru mo-
lum idiso, hazirda onlarin say1 Azarbaycanin biitiin
su va torpaqglarinda 500 nova qoadardir. 4 fasils, 12
cins vo 100 artig név elm fgiin ilk dofo olaraq
flham Olokborov torofindon tosvir edilmis vo
sonralar dinyanin digor regionlarinin aparici
miitoxassislari torafindon qeyd edilmisdir. Sarbast-
yasayan infuzorlarin  faunasi, tosnifatt  va
morfologiyasinin Oyranilmoasindoki boyiik
ugurlarindan basqa, ilham Blakbarov ibtidailarin bu
grupunun ekologiyasinin toyin edilmosi sahosindo
do miihiim naticalar aldo etmigdir.

[lham Blokbarov ilk dafs olaraq Azorbaycan
soraitine adaptasiya olunmus 100-don ¢ox infuzor
novunun — miixtolif soviyysli iizvi ¢irklonmanin
bioindikatorlarinin siyahisini hazirlamis, onlarin
rast golmo tezliyi osasinda Azarbaycanin 20-don
¢coX miihiim su anbarinin {iizvi ¢irklonmasinin
saboblarinin xarakteristikasi vermisdir. Mohz onun
torafindon ilk dofs olaraq bozi infuzor ndvlorinin
toksikoloji tadqiqatlarda test-obyektlor kimi istifado
olunmasi1 metodikasim1 da islonilib hazirlamisdir.
Hazirda bu iisulun istifade olunmasi todqiqatcilara
gisa middst orzindo neftdon vo bir ¢ox agir
metallardan tutmus miasir insektisidlora qodor bir
sira maddslorin toksiklik doracesini miisyyen
etmoyo imkan verir.

Holo oton osrin  80-ci illorinde  ilham
Olokborov torofindon hazirlanmis infuzorlarin six
kulturasinin zavod soraitindo ¢oxaldilan votogo
ohomiyyatli baliglarin siirfalori {iglin qida kimi
istifado edilmosi metodikas1 baliq zavodlarinda
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siirfolorin yasama qabiliyyatinin artmasina sobab
olmusdur. Bu Usul Leningrad (indiki Sankt-
Peterburqg) vilaystinin  Kirisi sohorindo  baliq
tosarriifatlarinda miivoeffoqiyyatls totbiq edilmisdir.
40 ildon artiq bir dovrii ohato edon, Azarbayca-
nin, ham¢inin Ukraynan, Rusiya, Orta Asiya 6lkalo-
ri, Cukot vo Berinq donizi, Atlantik vo Sakit
okeanlarin sorbastyasayan infuzorlarinin faunistik
tadgiqatlarinin naticolori  2005-ci ildo rus dilinds
cap  olunmus  «Amimac  cBOOOJHOKUBYILMX
uHdpy3opuit» monoqrafiyasinda 6z aksini tapmis va
dinyanin aparici miitoxassislori torafindon yiiksok
roylor almigdir. Kitabda elm d¢iin 90 yeni nov do
daxil olmagla, 250-don ¢ox infuzor néviiniin mikro-
sokillarla birlikds tasviri verilmigdir.
[.X.Olokborovun 2012-ci ildo rus dilindo
capdan ¢ixmus (50 sohify, ingilis dilinds olan xiilasa
do daxil olmagla) «CBoOomHOKUBYIIINE HHPY30pHH
Asepb6aitpkanay adli ikingi monoqgrafiyast misllifin
respublikamizin doniz v sirin sularinin, homcinin
torpaq infuzorlarinin ekologiyasi, zoocografiyasi vo
praktiki shomiyyastinin dyranilmasi tizra uzun illarin
todqgiqatlaarinin noticalorini 6ziindo oks etdirir. Bu
monografiya hagda Kiyevdo rus va ingilis dillorinda
nagr olunan “Becthuk 3o0omoruun” adli jurnalinda
miisbot resenziya cap edilmis, Moskva Dovlot
Universitetinin hidrobiologiya kafedrasi vo Sankt-
Peterburq Dovlot  Universitetinin - onurgasizlar
zoologiyas1 kafedras1 kitabin bozi bo6lmalarini
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0zlorinin tadris kurslarina daxil etmigdir.

[lham ®lokbarovun rohbarliyi altinda 6 nami-
zadlik dissertasiyasi miivoffoqiyystlo miidafio
olunmusdur.

[lham ®Olokborov Bulletin of the British
Museum Natural History (BoOyiik Britaniya) vo
Turkish Journal of Zoology (Tiirkiys) jurnallarinin
protistologiya sahasi iizra roygisidir. O, miixtalif
illordo Ekologiya Komitasinin eksperti olmus, BP-
Azarbaycan neft sirkotinds biomonitoring vo elmi
todgiqatlar qrupunda AMEA-nin tomsilgisi kimi
caligmigdir.

Elm sahasindoki xidmatlori yiiksak
doyorlondiron alim 2007-ci ildo AMEA-nin miixbir
Uzvi segilmisdir.

Elmi foaliyyoti ilo yanasi, professor ilham
Olokborov hom do yaxsi toskilatgidir. AMEA
Zoologiya Institutunun direktoru, eyni zamanda
dissertasiya miidafiosi iizro Ixtisaslasmis Surasinin
sadri kimi ugurla foaliyyat géstorir.

Elmi ictimaiyystimiz adindan biz do Ilham
miisllimi dogum giinli miinasibati ilo tobrik edir,
Azorbaycan  elminin  inkisafi namino  ona
faaliyyotinde ugurlar arzulayirig. Inanirng ki, o,
bundan sonra da daima 6z islerinds yiiksok foalliq
va votonparvarlik niimayis etdirocokdir.

Biologiya elmlori doktoru, professor
Saiq Ibrahimov
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